This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date (10) International Publication Number 

24 October 2002 (24.10.2002) PC T WO 02/083134 Al 




(51) International Patent Classification 7 : A61K 31/451, 

C07D 211/26, 401/10, 405/10, 405/12, 471/10, 405/04, 
A61P 3/04, 43/00 

(21) International Application Number: PCT/US02/1 1296 

(22) International Filing Date: 10 April 2002 ( 10.04.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/283,523 12 April 2001 (12.04.2001) US 

(71) Applicant: PHARMACOPEIA, INC. [US/US]; 3000 
Eastpark Boulevard, Cranbury, NJ 08512 (US). 

_ (72) Inventors: HOBBS, Douglas, W.; 1330 University Drive, 

= Yardley, PA 19067 (US). GUO, Tao; 1606 Dahlia Cir- 

^= cle, Dayton, NJ 08810 (US). HUNTER, Rachael, G; 27 

=5 Chestnut Street, Princeton, NJ 08542 (US). GU, Huizhong; 

22 Cotoneaster Court, Monmouth Junction, NJ 08852 (US). 

^5 BABU, Suresh, D.; 5412 Hunters Glen Drive, Plainsboro, 

== NJ 08536 (US). SHAO, Yuefei; 50 Woodland Way, Day- 

^= ton, NJ 08810 (US). 

p| (74) Agent: KALYANARAMAN, Palaiyur, S.; Scher- 

^= ing-Plough Corporation, Patent Department - K-6-1 1990, 

= 2000 Galloping Hill Road, Kenilworth, NJ 07033-0530 

= (US). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CZ, 
DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, HR, HU, 
ID, IL, IN, IS, JP, KG, KR, KZ, LC, LK, LR, LT, LU, LV, 
MA, MD, MG, MK, MN, MX, MZ, NO, NZ, PH, PL, PT, 
RO, RU, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, 
UZ, VN, YU, ZA, ZM. 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Declaration under Rule 4.17: 

— as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4. 1 7 (Hi)) for all designations 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



m 

rH : 

f<) (54) Title: ARYL AND BIARYL PIPERIDINES USED AS MCH ANTAGONISTS 
00 



M R Ar 1 Abstract: In one embodiment, this invention provides a novel class (I) of compounds 

I * L/^X^ as antagonists of the MCH receptor, methods of preparing such compounds, pharmaceutical 

7*^ N v/| J (I) compositions containing one or more of the com pounds, methods of preparing pharmaceutical 

O N v formulations comprising one or more such compounds, and methods of treatment, prevention 

K ^ H3 or amelioration or one or more of diseases associated with the MCH receptor wherein Ar 1 is 

selected from the following moieties (H). All substituents are as defined in the claims. 
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ARYL AND BIARYL PIPERIDINES USED AS MCH ANTAGONISTS 

Field of the Invention 

The present invention relates to antagonists for melanin-concentrating 
hormone (MCH) and their use in the treatment of obesity, diabetes and related 
disorders. It generally discloses novel compounds having MCH receptor 
modulatory activity, pharmaceutical compositions containing one or more such 
5 modulators, methods of preparing such modulators and methods of using such 
modulators to treat obesity, diabetes and related disorders. The invention 
specifically discloses certain novel aryl and biaryl piperidine compounds. The 
disclosure herein is related to that in pending patent application, Serial No. 
60/283,523, filed on April 12, 2001 . 

Background of the Invention 

MCH, a 19-amino acid cyclic peptide, was first identified over a decade ago 
in teleost fish where it appears to regulate color change. More recently, MCH 
which is synthesized mainly in the lateral hypothalamus, a brain center regulating 

15 feeding behavior, has been the subject of investigation for its possible role as a 
regulator of eating behavior in mammals. Central administration of MCH is known 
to stimulate food intake and promote fat storage in rodents. It is also known that 
mice that over-express MCH are obese. As reported by Shimada et a/., Nature, 
Vol. 396 (17 Dec. 1998), pp. 670-673, MCH-deficient mice have reduced body 

20 weight and leanness due to hypophagia (reduced feeding). In view of their 
findings, the authors have suggested that antagonists of MCH action may be 
effective for the treatment of obesity. U.S. Patent No. 5,908,830 discloses a 
combination therapy for the treatment of diabetes or obesity involving the 
administration of a metabolic rate increasing agent and a feeding behavior 

25 modifying agent, an example of the latter being an MCH antagonist. U.S. Patent 
No. 6,043,246 discloses urea derivatives said to be useful as neuropeptide Y 
receptor antagonists and as agents for the treatment of, inter alia, diseases of the 
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metabolic system including obesity and diabetes. Published PCT patent 
application WO 00/27845 describes a class of compounds, characterized therein 
as spiro-indolines, said to be selective neuropeptide Y Y5 antagonists and useful 
for the treatment of obesity and the complications associated therewith. 
5 Commonly assigned, copending U.S. provisional patent application Serial No. 
60/232,255, filed September 14, 2000, discloses and claims aryl-substituted urea 
neuropeptide Y Y5 antagonists and their use in the treatment of obesity, 
hyperphagia (increased feeding) and diabetes. 



GB 23047 14-A (Assignee: Sanofi) discloses piperidine derivatives of the 



where the various moieties are as defined. 

FR 2717802-A1 discloses piperidines of the formula: 




Y \ / Ar t 

15 where the various moieties are as defined. 

EP 428434-A discloses piperidines and piperazines of the formula: 



10 formula: 




Y 




Q 



where the various moieties are as defined. 

EP 515240-A1 discloses compounds of the formula: 
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where the various moieties are as defined. 

EP 559538-A1 discloses compounds of the formula: 




A' 

5 where the various moieties are as defined. 

EP 474561 -A1 discloses compounds of the formula: 




where the various moieties are as defined. 

Copending patent application, Serial No 60/277,534, filed on March 21, 
10 2001 , discloses certain novel aryl and biaryl compounds with MCH modulatory 
activity. 

There is a need for new compounds, formulations, treatments and 
therapies for MCH receptor modulation, diabetes and related disorders . It is, 
therefore, an object of this invention to provide compounds useful in the treatment 
15 or prevention or amelioration of such disorders. 

A further object of the present invention is to provide methods for 
modulating the MCH receptor using the compounds and pharmaceutical 
compositions provided herein. 

Another object herein is to provide methods of modulating MCH receptors 
20 using the compounds provided herein. 
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Summary of the Invention 

In its many embodiments, the present invention provides a novel class of 
piperidine compounds as antagonists of MCH receptor, methods of preparing 
such compounds, pharmaceutical compositions containing one or more such 

5 compounds, methods of preparing pharmaceutical formulations comprising one or 
more such compounds, and methods of treatment, prevention or amelioration of 
one or more of diseases associated with the MCH receptor. In one embodiment, 
the present application discloses a compound, including enantiomers, 
stereoisomers, rotamers, tautomers racemates and prodrug of said compound, 

10 and pharmaceutical^ acceptable salts or solvates of said compound or of said 
prodrug, said compound having the general structure shown in Formula I: 

R 2 Ar* 

-HX, 



wherein: 

15 Ar 1 is selected from the following moieties: 



a* _fef >f -frf 



l^N N^N n'' 



-S. 



Rs Re ff-\ 
NV«| or 

Z is a moiety selected from the group consisting of R4CO-; R4SO2-; R4N(R 2 ')CO-; 

R 4 '-; and R 4 '-0-C(0)-; 
R 2 is H; alkyl; or alkyl (substituted with cycloalkyl); 
20 R 2 * is H or alkyl; 

R 3 is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
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with CF 3 ); arylalkyf; alkylaryl; tetrahydrofuranyl; tetrahydropyranyl; RaS0 2 -; 



R4 is phenyl (substituted with R7) or phenylalkyl (substituted on the phenyl with 
R 7 ); 

R 4 ' is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF 3 ); arylalkyl; alkylaryl; tetrahydrofuranyl; and tetrahydropyranyl; 

R 5 numbers 1-4 which may be the same or different and are independently 
selected from the group consisting of R 7 ; phenyl (substituted with R 7 ); 
pyridyl (substituted with R 7 ); thiophenyl (substituted with R 7 ); pyrimidinyl 
(substituted with R 7 ); pyridazinyl (substituted with R 7 ); and pyrazinyl 
(substituted with R 7 ) as well as the N-oxides of the above-noted pyridyl, 
pyrimidinyl, pyridazinyl and pyrazinyl; 

R 6 numbers 1-4 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2 ; 
NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; and CF 3 0; 

R 7 numbers 1-3 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2 , 
NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; CF 3 0; -NH-C(0)-alkyl; -CH(O); - 
methylenedioxy; -CH 2 OH; benzofuran-2-yl; -O(alkyl); -C(0)alkyl; and 
indolyl; and 

R 8 is selected from the group consisting of alkyl; arylalkyl; alkylaryl; aryl; - 
NH(alkyl); and -Nfalkylfc. 

Also included in the invention is a compound of Formula I where R 2 and Z 
(or part of Z) are joined to form a cyclic ring such as, for example, the compound: 




n is a number 1 to 5; 
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CN 



In another embodiment, the present application discloses a compound, 
including enantiomers, stereoisomers, rotamers, tautomers, racemates and 
prodrug of said compound, and pharmaceutical^ acceptable salts or solvates of 
said compound or of said prodrug, said compound having the general structure 
shown in Formula II: 



where Ar 1 and R2-R8 are defined as above. 

In yet another embodiment, the present application discloses a compound, 
including enantiomers, stereoisomers, rotamers, tautomers racemates and 
prodrug of said compound, and pharmaceutical^ acceptable salts or solvates of 
said compound or of said prodrug, said compound having the general structure 
shown in Formula III: 



m 

where R 3f R5, Re, and Z are defined as above. 

The ring moieties in the inventive compounds may optionally carry 




?2 V 



11 




substituents or additional substituents on the ring. Such substituents may be, for 
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example, alkyl, cycloalkyl, halogen, alkoxy, aryloxy, arylalkoxy, alkylaryloxy, 
hydroxy, carboxy, carboalkoxy, cyano, trifluoroalkyl, hitro and the like. 

Also included in the invention are tautomers, rotamers, enantiomers and 
other optical isomers of compounds of Formula I, Formula II and Formula III 
5 where applicable, pharmaceutical^ acceptable salts, solvates and derivatives 
thereof, as well as prodrug of said compounds, and pharmaceutical^ acceptable 
salts, solvates and derivatives of said prodrug. 

A further feature of the invention is pharmaceutical compositions containing 
as active ingredient a compound of Formula I, Formula II or Formula III (or its salt, 
10 solvate or isomers) together with a pharmaceutical^ acceptable carrier or 
excipient. 

The invention also provides methods for preparing compounds of Formula 
I, Formula II and Formula III, as well as methods for treating diseases such as, for 
example, obesity and related disorders. The methods for treating comprise 

15 administering to a patient suffering from said disease or diseases therapeutically 
effective amounts of a compound of Formula I, Formula II or Formula III, or of 
pharmaceutical compositions comprising a compound of Formula I, Formula II or 
Formula III. The term "Therapeutically effective amounts" refers to amounts of the 
compound that are effective to make the compound function as MCH modulator. 

20 Also disclosed is the use of a compound of Formula I, Formula II or of 

Formula III for the manufacture of a medicament for treating obesity and related 
disorders. 

Detailed description of preferred embodiments 

25 In one embodiment, the present invention discloses compounds of Formula 

I, Formula II or Formula III, or a pharmaceutical^ acceptable derivative thereof, as 
inhibitors of MCH receptor. The various definitions for the moieties in Formulas I, 
II and III are given above. 

The preferred definitions for compounds belonging to Formula I are 

30 represented below: 
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For Ar 1 : phenyl (substituted with R 5 ) and pyridyl (substituted with R 5 ), with 
the more preferred being phenyl (substituted with R 5 in the 4-position with respect 
to the attachment of AM to the benzylic position shown in Formula I). 
For Z: R4N(R 2 ')CO-, with the above-noted definitions. 
5 For R 2 and R 2 ': H 

For R 3 : alkyl, cycloalkyl, tetrahydrofuranyl or tetrahydropyranyl. 
For R4: phenyl (substituted with R 7 ). 

For R 5 : phenyl (substituted with R7) or pyridyl (substituted with R 7 ). 
Especially preferred for R 5 are phenyl substituted with R 7 in its 3-position, such as, 
10 for example, 3-cyanophenyl, 3-chlorophenyl and 3-pyridyl. 
For R 7 : halogen, CN; CF 3 ; N0 2 ; and methylenedioxy. 

A preferred structure belonging to Formula I is represented below: 




where the various preferred moieties are defined above. 

15 Unless defined otherwise, all technical and scientific terms used herein 

have the same meaning as is commonly understood by one of skill in the art to 
which this invention belongs. Thus, for example, the term alkyl (including the alkyl 
portions of alkoxy) refers to a monovalent group derived from a straight or 
branched chain saturated hydrocarbon by the removal of a single atom having 

20 from 1 to 8 carbon atoms, preferably from 1 to 6; 

aryl - represents a carbocyclic group having from 6 to 14 carbon atoms 
and having at least one benzenoid ring, with all available substitutable aromatic 
carbon atoms of the carbocyclic group being intended as possible points of 
attachment. Preferred aryl groups include phenyl, 1-naphthyl, 2-naphthyl and 

25 indanyl, and especially phenyl and substituted phenyl; 
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aralkyl - represents a moiety containing an aryl group linked vial a lower 

alkyl; 

alkylaryl - represents a moiety containing a lower alkyl linked via an aryl 

group; 

5 cycloalkyl - represents a saturated carbocyclic ring having from 3 to 8 

carbon atoms, preferably 5 or 6, optionally substituted. 

heterocyclic - represents, in addition to the heteroaryl groups defined 
below, saturated and unsaturated cyclic organic groups having at least one O, S 
and/or N atom interrupting a carbocyclic ring structure that consists of one ring or 

10 two fused rings, wherein each ring is 5-, 6- or 7-membered and may or may not 
have double bonds that lack delocalized pi electrons, which ring structure has 
from 2 to 8, preferably from 3 to 6 carbon atoms, e.g., 2- or 3-piperidinyl, 2- or 
3-piperazinyl, 2- or 3-morpholinyl, or 2- or 3-thiomorpholinyl; 

halogen - represents fluorine, chlorine, bromine and iodine; 

15 heteroaryl - represents a cyclic organic group having at least one O, S 

and/or N atom interrupting a carbocyclic ring structure and having a sufficient 
number of delocalized pi electrons to provide aromatic character, with the 
aromatic heterocyclyl group having from 2 to 14, preferably 4 or 5 carbon atoms, 
e.g., 2-, 3- or 4-pyridyl, 2- or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-thiazolyl, 2- or 

20 4-imidazolyl, 2-, 4- or 5-pyrimidinyI, 2-pyrazinyl, or 3- or 4-pyridazinyl, etc. 

As used herein, "prodrug" means compounds that are drug precursors 
which, following administration to a patient, release the drug in vivo via some 
chemical or physiological process (e.g., a prodrug on being brought to the 
physiological pH or through enzyme action is converted to the desired drug form). 

25 Representative compounds of the invention which exhibit excellent MCH 

receptor modulatory activity are listed in Table I along with their activity (ranges of 
Kj values in nanomolar, nM). 

Depending upon the structure, the compounds of the invention may form 
pharmaceutical^ acceptable salts with organic or inorganic acids, or organic or 

30 inorganic bases. Examples of suitable acids for such salt formation are 

hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, 
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fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and 
carboxylic acids well known to those skilled in the art. For formation of salts with 
bases, suitable bases are, for example, NaOH, KOH, NH 4 OH, 
tetraalkylammonium hydroxide, and the like. 

5 In another embodiment, this invention provides pharmaceutical 

compositions comprising the above-described inventive aryl or biaryl compounds 
as an active ingredient. The pharmaceutical compositions generally additionally 
comprise a pharmaceutical^ acceptable carrier diluent, excipient or carrier 
(collectively referred to herein as carrier materials). Because of their MCH 

10 inhibitory activity, such pharmaceutical compositions possess utility in treating 
obesity and related disorders. 

In yet another embodiment, the present invention discloses methods for 
preparing pharmaceutical compositions comprising the inventive aryl or biaryl 
compounds as an active ingredient. In the pharmaceutical compositions and 

15 methods of the present invention, the active ingredients will typically be 

administered in admixture with suitable carrier materials suitably selected with 
respect to the intended form of administration, i.e. oral tablets, capsules (either 
solid-filled, semi-solid filled or liquid filled), powders for constitution, oral gels, 
elixirs, dispersible granules, syrups, suspensions, and the like, and consistent with 

20 conventional pharmaceutical practices. For example, for oral administration in the 
form of tablets or capsules, the active drug component may be combined with any 
oral non-toxic pharmaceutical^ acceptable inert carrier, such as lactose, starch, 
sucrose, cellulose, magnesium stearate, dicalcium phosphate, calcium sulfate, 
talc, mannitol, ethyl alcohol (liquid forms) and the like. Moreover, when desired or 

25 needed, suitable binders, lubricants, disintegrating agents and coloring agents 
may also be incorporated in the mixture. Powders and tablets may be comprised 
of from about 5 to about 95 percent inventive composition. Suitable binders 
include starch, gelatin, natural sugars, com sweeteners, natural and synthetic 
gums such as acacia, sodium alginate, carboxymethylcellulose, polyethylene 

30 glycol and waxes. Among the lubricants there may be mentioned for use in these 
dosage forms, boric acid, sodium benzoate, sodium acetate, sodium chloride, and 
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the like. Disintegrants include starch, methylcellulose, guar gum and the like. 
Sweetening and flavoring agents and preservatives may also be included where 
appropriate. Some of the terms noted above, namely disintegrants, diluents, 
lubricants, binders and the like, are discussed in more detail below. 
5 Additionally, the compositions of the present invention may be formulated 

in sustained release form to provide the rate controlled release of any one or more 
of the components or active ingredients to optimize the therapeutic effects, i.e. 
MCH inhibitory activity and the like. Suitable dosage forms for sustained release 
include layered tablets containing layers of varying disintegration rates or 

10 controlled release polymeric matrices impregnated with the active components 
and shaped in tablet form or capsules containing such impregnated or 
encapsulated porous polymeric matrices. 

Liquid form preparations include solutions, suspensions and emulsions. As 
an example may be mentioned water or water-propylene glycol solutions for 

15 parenteral injections or addition of sweeteners and pacifiers for oral solutions, 
suspensions and emulsions. Liquid form preparations may also include solutions 
for intranasal administration. 

Aerosol preparations suitable for inhalation may include solutions and 
solids in powder form, which may be in combination with a pharmaceutical^ 

20 acceptable carrier such as inert compressed gas, e.g. nitrogen. 

For preparing suppositories, a low melting wax such as a mixture of fatty 
acid glycerides such as cocoa butter is first melted, and the active ingredient is 
dispersed homogeneously therein by stirring or similar mixing. The molten 
homogeneous mixture is then poured into convenient sized molds, allowed to cool 

25 and thereby solidify. 

Also included are solid form preparations which are intended to be 
converted, shortly before use, to liquid form preparations for either oral or 
parenteral administration. Such liquid forms include solutions, suspensions and 
emulsions. 

30 The compounds of the invention may also be deliverable transdermal^. 

The transdermal compositions may take the form of creams, lotions, aerosols 
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and/or emulsions and can be included in a transdermal patch of the matrix or 
reservoir type as are conventional in the art for this purpose. 

The compounds as well as the pharmaceutical formulations containing the 
inventive compounds may also be delivered subcutaneously. 

5 Preferably the compound is administered orally. 

Preferably, the pharmaceutical preparation is in a unit dosage form. In such 
form, the preparation is subdivided into suitably sized unit doses containing 
appropriate quantities of the active components, e.g., an effective amount to 
achieve the desired purpose. 

10 The quantity of the inventive active composition in a unit dose of 

preparation may be generally varied or adjusted from about 1 .0 milligram to about 
1 ,000 milligrams, preferably from about 1 .0 to about 950 milligrams, more 
preferably from about 1 .0 to about 500 milligrams, and typically from about 1 to 
about 250 milligrams, according to the particular application. The actual dosage 

is employed may be varied depending upon the patient's age, sex, weight and 
severity of the condition being treated. Such techniques are well known to those 
skilled in the art. 

Generally, the human oral dosage form containing the active ingredients 
can be administered 1 or 2 times per day. The amount and frequency of the 

20 administration will be regulated according to the judgment of the attending 

clinician. A generally recommended daily dosage regimen for oral administration 
may range from about 1 .0 milligram to about 1 ,000 milligrams per day, in single or 
divided doses. 

Some useful terms are described below: 

25 Capsule - refers to a special container or enclosure made of methyl 

cellulose, polyvinyl alcohols, or denatured gelatins or starch for holding or 
containing compositions comprising the active ingredients. Hard shell capsules 
are typically made of blends of relatively high gel strength bone and pork skin 
gelatins. The capsule itself may contain small amounts of dyes, opaquing agents, 

30 plasticizers and preservatives. 
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Tablet- refers to a compressed or molded solid dosage form containing the 
active ingredients with suitable diluents. The tablet can be prepared by 
compression of mixtures or granulations obtained' by wet granulation, dry 
granulation or by compaction. 
5 Oral gel- refers to the active ingredients dispersed or solubilized in a 

hydrophillic semi-solid matrix. 

Powder for constitution refers to powder blends containing the active 
ingredients and suitable diluents which can be suspended in water or juices. 

Diluent - refers to substances that usually make up the major portion of the 
10 composition or dosage form. Suitable diluents include sugars such as lactose, 
sucrose, mannitol and sorbitol; starches derived from wheat, com, rice and potato; 
and celluloses such as microcrystalline cellulose. The amount of diluent in the 
, composition can range from about 1 0 to about 90% by weight of the total 
composition, preferably from about 25 to about 75%, more preferably from about 
is 30 to about 60% by weight, even more preferably from about 12 to about 60%. 

Disintegrant - refers to materials added to the composition to help it break 
apart (disintegrate) and release the medicaments. Suitable disintegrants include 
starches; "cold water soluble" modified starches such as sodium carboxymethyl 
starch; natural and synthetic gums such as locust bean, karaya, guar, tragacanth 
20 and agar; cellulose derivatives such as methylcellulose and sodium 
carboxymethylcellulose; microcrystalline celluloses and cross-linked 
microcrystalline celluloses such as sodium croscarmellose; alginates such as 
alginic acid and sodium alginate; clays such as bentonites; and effervescent 
mixtures. The amount of disintegrant in the composition can range from about 2 to 
25 about 1 5% by weight of the composition, more preferably from about 4 to about 
10% by weight. 

Binder - refers to substances that bind or "glue" powders together and 
make them cohesive by forming granules, thus serving as the "adhesive" in the 
formulation. Binders add coh sive strength already available in the diluent or 
30 bulking agent Suitable binders include sugars such as sucrose; starches derived 
from wheat, corn rice and potato; natural gums such as acacia, gelatin and 
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tragacanth; derivatives of seaweed such as alginic acid, sodium alginate and 
ammonium calcium alginate; cellulosic materials such as methylcellulose and . 
sodium carboxymethylcellulose and hydroxypropylmethylcellulose; 
polyvinylpyrrolidone; and inorganics such as magnesium aluminum silicate. The 

5 amount of binder in the composition can range from about 2 to about 20% by 
weight of the composition, more preferably from about 3 to about 10% by weight, 
even more preferably from about 3 to about 6% by weight. 

Lubricant - refers to a substance added to the dosage form to enable the 
tablet, granules, etc. after it has been compressed, to release from the mold or die 

10 by reducing friction or wear. Suitable lubricants include metallic stearates such as 
magnesium stearate, calcium stearate or potassium stearate; stearic acid; high 
melting point waxes; and water soluble lubricants such as sodium chloride, 
sodium benzoate, sodium acetate, sodium oleate, polyethylene glycols and d'l- 
leucine. Lubricants are usually added at the very last step before compression, 

15 since they must be present on the surfaces of the granules and in between them 
and the parts of the tablet press. The amount of lubricant in the composition can 
range from about 0.2 to about 5% by weight of the composition, preferably from 
about 0.5 to about 2%, more preferably from about 0.3 to about 1 .5% by weight. 
Glident • material that prevents caking and improve the flow characteristics 

20 of granulations, so that flow is smooth and uniform. Suitable glidents include 
silicon dioxide and talc. The amount of glident in the composition can range from 
about 0.1 % to about 5% by weight of the total composition, preferably from about 
0.5 to about 2% by weight. 

Coloring agents - excipients that provide coloration to the composition or 

25 the dosage form. Such excipients can include food grade dyes and food grade 
dyes adsorbed onto a suitable adsorbent such as clay or aluminum oxide. The 
amount of the coloring agent can vary from about 0.1 to about 5% by weight of the 
composition, preferably from about 0.1 to about 1%. 

Bioavailability - refers to the rate and extent to which the active drug 

30 ingredient or therapeutic moiety is absorbed into the systemic circulation from an 
administered dosage form as compared to a standard or controL 
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Conventional methods for preparing tablets are known. Such methods 
include dry methods such as direct compression and compression of granulation 
produced by compaction, or wet methods or other special procedures. 
Conventional methods for making other forms for administration such as, for 

5 example, capsules, suppositories and the like are also well known. 

Another embodiment of the invention discloses the use of the 
pharmaceutical compositions disclosed above for treatment of diseases such as, 
for example, obesity and the like. The method comprises administering a 
therapeutically effective amount of the inventive pharmaceutical composition to a 

10 patient having such a disease or diseases and in need of such a treatment. 

As stated earlier, the invention also includes tautomers, enantiomers and 
other stereoisomers of the compounds where applicable. Thus, as one skilled in 
the art knows, some of the inventive compounds may exist in isomeric forms. 
Such variations are contemplated to be within the scope of the invention. 

15 In addition to monotherapies including the compound represented by 

Formula I, Formula II or Formula III, another aspect of this invention is 
combinations (such as, for example, dual combination therapy, three combination 
therapy and the like,) of therapeutically effective amounts of a compound of 
Formula I (or Formula II or Formula III), or a prodrug thereof, or a 

20 pharmaceutical^ acceptable salt of said compound or a pharmaceutical^ 

acceptable salt of said prodrug, and therapeutically effective amounts of one or 
more antiobesity / anorectic agent such as, for example, a £3 agonist, a 
thyromimetic agent, or an NPY antagonist . 

Still another aspect of this invention is a method for treating obesity 

25 comprising administering to a mammal (which term includes humans) in need of 
such treatment: 

a. therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
30 compound or, a pharmaceutical^ acceptable salt of said prodrug; and 
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b. therapeutically effective amounts of a second compound, said 
second compound being an antiobesity and/or anorectic agent such as, for 
example, a (J 3 agonist, a thyromimetic agent, or an NPY antagonist, wherein the 
amounts of the first and second compounds result in the desired therapeutic effect 

5 of treating obesity. 

This invention is also directed to a pharmaceutical composition comprising 
a combination of therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 

10 compound or a pharmaceutical^ acceptable salt of said prodrug; and 

therapeutically effective amounts of a second compound, said second compound 
being an antiobesity and/or anorectic agent such as, for example, a B3 agonist, a 
thyromimetic agent, or an NPY antagonist; and/or optionally a pharmaceutical 
acceptable carrier, vehicle or diluent. 

15 Another aspect of this invention is a kit comprising: 

a. therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
compound or a pharmaceutical^ acceptable salt of said prodrug; and a 

20 pharmaceutical^ acceptable carrier, vehicle or diluent in a first unit dosage form; 

b. therapeutically effective amounts of a second compound, said 
second compound being an antiobesity and/or anorectic agent such as, for 
example, a li 3 agonist, a thyromimetic agent, or an NPY antagonist; and a 
pharmaceutical^ acceptable carrier, vehicle or diluent in a second unit dosage 

25 form; and 

c. means for containing said first unit dosage form and said second 
unit dosage form, wherein the amounts of the first compound and of the second 
compound result in the desired therapeutic effect of treating obesity. 

Illustrative non-limiting examples of preferred antiobesity and/or anorectic 
30 agents in the,above combination methods, combination compositions and 
combination kits include: phenylpropanolamine, ephedrine, pseudoephedrine, 
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phentermine, a cholecystokinin-A (hereinafter referred to as CCK-A) agonist, a 
monoamine reuptake inhibitor (such as, for example, sibutramine), a 
sympathomimetic agent, a serotonergic agent (such as, for example, 
dexfenfluramine or fenfluramine), a dopamine agonist (such as, for example, 
bromocriptine), a melanocyte-stimulating hormone receptor agonist or mimetic, a 
melanocyte-stimulating hormone analog, a cannabinoid receptor antagonist, a 
melanin concentrating hormone antagonist, the OB protein (hereinafter referred to 
as "leptin"), a leptin analog, a leptin receptor agonist, a galanin antagonist or a Gl 
lipase inhibitor or decreaser (such as orlistat). Other anorectic agents include 
bombesin agonists, dehydroepiandrosterone or analogs thereof, glucocorticoid 
receptor agonists and antagonists, orexin receptor antagonists, urocortin binding 
protein antagonists, agonists of the glucagon-like peptide-1 receptor such as, for 
example, Exendin and ciliary neurotrophic factors such as, for example, Axokine. 

Another aspect of this invention is a method for treating diabetes 
comprising administering to a mammal: 

a. therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
compound or a pharmaceutical^ acceptable salt of said prodrug; and 

b. therapeutically effective amounts of a second compound, said 
second compound being an aldose reductase inhibitor, a glycogen phosphorylase 
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B 
inhibitor, a dipeptidyl protease inhibitor, insulin (including orally bioavailable insulin 
preparations), an insulin mimetic, metformin, acarbose, a PPAR-gamma ligand 
such as troglitazone, rosaglitazone, pioglitazone or GW-1929, a sulfonylurea, 
glipazide, glyburide, or chlorpropamide wherein the amounts of the first and 
second compounds result in the therapeutic effect of treating diabetes. 

This invention is also directed to a pharmaceutical composition comprising 
a combination of therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
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compound or a pharmaceutical^ acceptable salt of said prodrug; therapeutically 
effective amounts of a second compound, said second compound being an aldose 
reductase inhibitor, a glycogen phosphorylase inhibitor, a sorbitol dehydrogenase 
inhibitor, a protein tyrosine phosphatase 1B inhibitor, a dipeptidyl protease 

5 inhibitor, insulin (including orally bioavailable insulin preparations), an insulin 
mimetic, metformin, acarbose, a PPAR-gamma ligand such as troglitazone, 
rosaglitazone, pioglitazone, or GW-1929, a sulfonylurea, glipazide, glyburide, or 
chlorpropamide; and optionally 
a pharmaceutical^ acceptable carrier, vehicle or diluent. 

10 Another aspect of this invention is a kit comprising: 

a. therapeutically effective amounts of a first compound, said first 
compound being a Formula I compound (or a Formula II compound or a Formula 
III compound), a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
compound or a pharmaceutically acceptable salt of said prodrug; and a 

15 pharmaceutically acceptable carrier, vehicle or diluent in a first unit dosage form; 

b. therapeutically effective amounts of an aldose reductase inhibitor, a 
glycogen phosphorylase inhibitor, a sorbitol dehydrogenase inhibitor, a protein 
tyrosine phosphatase 1B inhibitor, a dipeptidyl protease inhibitor, insulin (including 
orally bioavailable insulin preparations), an insulin mimetic, metformin, acarbose, 

20 a PPAR-gamma ligand such as troglitazone, rosaglitazone, pioglitazone, or GW- 
1929, a sulfonylurea, glipazide, glyburide, or chlorpropamide; and a 
pharmaceutically acceptable carrier, vehicle or diluent in a second unit dosage 
form; and 

c. means for containing said first unit dosage form and said second 
25 unit dosage form, wherein the amounts of the first compound and of the second 

compound result in the desired therapeutic effect of treating diabetes. 

Another embodiment of the invention discloses a method of making the 
inventive aryl or biaryl compounds disclosed herein. The compounds may be 
prepared by several techniques known in the art. Representative illustrative 
30 procedures are outlined in the following reaction schemes. 
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Abbreviations which are used in the descriptions of the schemes, 

preparations and the examples that follow are: 

Abbreviation used: 

Ar = argon 
5 Boc = tert-butyloxycarbonyl 

tBuOH = tert-butanol 

CH2CI2 = dichloromethane 

CICH 2 CH 2 CI = 1,2-dichloroethane 

CDI = carbonyldiimidazole 
io DIC = 1 ,3-dicyclohexyIcarbodiimide 

DMF = N.N-dimethylformamide 

DIEA = N.N-diisopropylethylamine 

Et = ethyl 

EtOH = ethanol 
15 EtOAc = ethyl acetate 

HOBt= 1-hydroxybenzotriazole 

H2SO4 = sulfuric acid 

HCI = hydrogen chloride 

H 2 0 = water 
20 K2CO3 = potassium carbonate 

LDA = lithium diisopropylamide 

LiOH = lithium hydroxide 

UAIH4 = lithium aluminum hydride 

Me = methyl 
25 Mel = methyl iodide 

MeOH = methanol 

Me2S = dimethylsulfide 

NMMO = 4-methylmorphoIine N-oxide 

Na(OAc) 3 BH = sodium triacetoxyborohydride 
30 NaCI = sodiujn chloride 

NaH = sodium hydride 
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NaHC0 3 = sodium bicarbonate 
Nal04 = sodium periodate 
Na 2 C0 3 = sodium carbonate 
NaOH = sodium hydroxide 
5 Na 2 S0 4 = sodium sulfate 
Na2S2C>3 = sodium thiosulfate 
0 3 = ozone 
0 2 = oxygen 

Os04 = osmium tetroxide 
10 Pd(PPh 3 )4 - tetrakis(triphenylphosphine)palladium(0) 

SOCI 2 = thionyl chloride 

TEA = triethylamine 

TFA = trifluoroacetic acid 

TMSOTf = trimethylsilyl trifluoromethanesulfonate 
15 THF = tetrahydrofuran 

TFAA = trifluroacetic anhydride 

HMCHR-CHO = membranes prepared from Chinese hamster ovary cells that 
overexpress human melanin concentrating hormone. 

WGA-SPA beads = Scintillation Assay beads labeled with wheat germ agglutinin 
20 BSA = bovine serum albumin 

MCH = melanin concentrating hormone 

MCHR = melanin concentrating hormone receptor 

Several methods for preparing the compounds of this invention and 

intermediates thereof are illustrated in the following reaction schemes. Starting 
25 materials are made using known procedures or as illustrated. 

REACTION SCHEMES: 

Several methods for preparing the compounds of this invention and 

intermediates thereof are illustrated in the following reaction schemes. Starting 

materials are made from known procedures or as illustrated. 
30 Reaction Scheme 1 illustrates the synthesis of a key scaffold, 4- 

aminomethyl-4-(4-iodo-phenyl)-piperidine-1-carboxylic acid tert-butyl ester. 
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21 
Scheme 1 



CI 



Xf 



CI 




BocN 



(0.95 eq.) 



NaNH 2 (2eq.),DMSO 




BocN 




LiAlH 4 (3eq.) 
H 2 S0 4 (1.725 eq.) 
THF 



The synthesis starts with the Boc-protection of bis(2-chloroethyl)amine 
followed by treatment with 4-iodophenyIacetonitrile and NaNH 2 in DMSO to give 
the nitrile intermediate 4-cyano-4-(4-iodo-phenyl)-piperidine-1-carboxylic acid tert- 
butyl ester. Reduction of the nitrile group using UAIH4/H2SO4 in THF yielded the 
desired primary amine scaffold. 

Scheme 2 shows the method for the preparation of 1-alkyt-4-(4-iodo- 
phenyl)-piperidin-4-ylmethylamine scaffolds. 

Scheme 2 



"xf 

h\hC1 



(Boc) 2 0(leq.) 
TEA(2eq.),CH 2 CI 2 



I (0.95 eq.) 



NiNH 2 (2 eq.),DMSO 



BocN 




^ I.25%TFA/CH 2 Cl2 
2. IO%NaHC0 3 (aq) 




R,CHO(l-5 cq.) 
NaBH(OAc)3(l-5eq.) 
CICH 2 CH 2 C1, HOAc(l%) 




LiAlH< (3 eq.) 
H 2 S0 4 (1.725 cq.) 
THF 




The intermediate 4-cyano-4-(4-iodo-phenyl)-piperidine-1-carboxylic acid 
tert-butyl ester was treated with TFA to remove the Boc-protecting group. 
Reductive amination of the piperidine with an aldehyde provides the 1-alkyl-4-(4- 
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iodo-phenyl)-piperidine-4-carbonitrile intermediate, which can be reduced using 
UAIH4/H2SO4 in THF to give the desired primary scaffold. 

Alternatively, the N-methyl scaffold, 4-(4-lodo-phenyl)-1-methyl-piperidin-4- 
yl-methylamine, can be prepared according to Scheme 3. 



The synthesis starts with the cyclization of commercially available bis(2- 
chloroethylj-methylamine with 4-iodophenylacetonitrile followed by IJAIH4/H2SO4 
reduction to provide the desired primary amine scaffold. 

Scheme 4 illustrates the synthesis method for a carboxylic acid scaffold. 



Thus, hydrolysis of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carbonitrile by heating 
in concentrated aqueous HCI followed by heating with acid resin Amberlite IR-120 
affords the desired carboxylic acid scaffold 4-(4-iodo-phenyl)-1-methyl-piperidine- 
4-carboxylic acid. 

Scheme 5 outlines a general method for preparing compounds of formula I 
of the invention using a novel solid phase synthesis method. 



Scheme 3 




Scheme 4 
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Scheme 5 




R,CHO, Na(OAc) 3 BH, C1CH 2 CH 2 C1 or 
R,NCO.DlEA,CH 2 Cl 2 or 

R,COCl pyridinc/CH^ or (I \ TMSOTC 2,6-hmdme 



Boc R 1 S0 2 Cl.pyridine/CH 2 a 2 or 



Q^ N ^4J R^OClpyridine/CH^ CH 2 Cl 2 ,r.t 

R, Boc 

X = CH 2 ; CO; S0 2 ; OCO; CONH 





Resin-NH 2 — ^ Rcsi^^^ 0 ^^ 0 ^ = (>-CHO 

DlC.HOBl i CH 2 Cl 1 /DMF ^^CHO C1CH 2 CH 2 C1 




NH 



RjCHO. Na(OAc)3BH, CICH 2 CH 2 C1 or 
R 2 NCO, DIEA, CH 2 C1 2 or 
R 2 COCl, pyridinc/CH 2 Cl 2 or. 
R 2 S0 2 C!, pyridine/CH 2 CI 2 or 
R 2 OCOa pyridine/CH 2 CI 2 
► 




1. At 3 B(OH) 2 , Pd(PPh 3 ) 4 
K 2 CO 3 .DMF,70°C 

2. TFA/CH 2 Cl 2 ,r.i. 




Y = CH 2 ; CO; S0 2 ; OCO; CONH 



The synthesis begins with a suitable linker, as illustrated using an acid cleavable 
linker 4-(4-formyl-3-methoxy-phenoxy)-butyric acid, to a suitable amino resin 

5 through amide bond formation. Reductive amination of the linker aldehyde with 
the primary amine scaffold 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1- 
carboxylic acid tert-butyl ester forms a resin-bound secondary amine. The 
secondary amine may be treated with a variety of agents such as an aryl or alkyl 
aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 

10 chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamide, or 
carbamate intermediate, respectively. This intermediate may then be treated with 
TMSOTf/2,6-lutidine to remove the Boc-protecting group. The resulting piperidine 
amine may be treated with a variety of agents such as an aryl or alkyl aldehyde 
(reductive amination), isocyanate, acid chloride, sulfonyl chloride or chloroformate 

is to form the resin bound tertiary amine, urea, amide, sulfonamide, or carbamate 
intermediate, respectively. Suzuki coupling of the iodophenyl compound with a 
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variety of arylboronic acids followed by TFA mediated cleavage provides the biaryl 
piperidine compounds of formula I of the invention. 



Scheme 6 



BocN 



,CN 



l^ttTFA/CHjO, 
2. 10%NaHCO 3 (aq) 



0 



R 2 CHO, NafOAcfcBH, CICH 2 CH 2 C1 < 
R 2 NCO,DIEA, CH 2 Q 2 or 
RjCOCl pyridbc/CHjOi or 
R 2 S0 2 C1, pyridine/CH 2 CI 2 or 
R 2 OCOCl, pyridiac/CHjC^ 




LiAlH 4 (3 eq.) 
H 2 S0 4 (I725 eq.) 
THF 



R.CHO. Na(OAc>jBH, OCH 2 CH 2 Cl or 
R,NCO, DrEA,CH 2 Cl 2 or 
RiCOCI, pyridinc/CHjC^ or r 2 < 
R, S0 2 CI, pyridme/CH 2 Cl 2 or 
R,OCOCl, pyridme/CHjCl, 



R. 



Y = CH 2 ; CO; S0 2 ; OCO; CONH 



Ar 3 B(OH) 2 , Pd(PPh3) 4 
KaCOj. DMF, 70 °C 




X = CH 2 ; CO; S0 2 ; OCO; CONH 

5 Alternatively, compounds of formula I of the invention may also be 

prepared using a solution phase method as outlined in Scheme 6. As shown in the 
scheme, the synthesis begins with Boc-removal from the scaffold 4-cyano-4-(4- 
iodo-phenyl)-piperidine-1-carboxylic acid tert-butyl ester. The aryl piperidine 
intermediate was then treated with a variety of agents such as an aryl or alkyl 

10 aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 
chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamide, or 
carbamate intermediate, respectively. Reduction of the nitrite group using 
UAIH4/H2SO4 followed by treatment with a variety of agents such as an aryl or 
alkyl aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 

15 chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamide, or 
carbamate intermediate, respectively. Suzuki coupling of the iodophenyl 
intermediate with a variety of arylboronic acids provide the biaryl piperidine 
compounds of formula I of the invention. 

Scheme 7 outlines a method for preparing cyclic urea (imidazolidinone) 

20 compounds of the invention. 
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Scheme 7 



At, 



tBuOH. 80 °C 
,NCO ' ^ . .NHBoc 

Aj| 



Ari 



Boc 



NaH.THF 



1. 




MeOH I 

o *~ 

2. NaBH 4 




A 1 ! CDI 



toluene, 80 °C 



Boc 



Ar 



1. 0 3 ,CH 2 CI 2 ,-78 0 C 



2. Me 2 S 




1 TFA, CH 2 C1 2 




jf Ar 3 B(OH) 2 ,Pd(PPh3) 4 
N N '^1 K 2 C0 3 , DMF, 70 °C 
\— / ► 




10 



The synthesis begins with the heating of an aryl isocyanate in t-BuOH to form the 
Boc-protected aniline. Treatment of the aniline with NaH and allyl iodide yields 
the Boc-protected N-allyl aniline. The olefin is then converted to an aldehyde via 
ozonolysis using O3 followed by treatment with Me2S. The resulting aldehyde is 
coupled with a primary amine intermediate via reductive amination to form a 
secondary amine. The Boc-protecting group is then removed using TFA and the 
resulting diamine is treated with CDI in toluene at reflux to form the cyclic urea 
intermediate.^ Suzuki coupling of this intermediate with a variety of arylboronic 
acids provide the cyclic urea compounds of the invention. 
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Scheme 8 summarizes a method for preparing N-methyl substituted urea 
compounds of formula I of the invention. 



Scheme 8 



Bocv 




TFAA 
CH 2 C1 2 



Boc. 




O 

N^CF, "*KMc^ 



Boc, 




O Boc„ N ^ 



R,CHO, Na(OAc) 3 BH. OCHjCHjCIot 

R,NCO, DIEA, CHjCfe or 

R,COCl, pyridine/CHjClj ot Boc ^ 

R|S0 2 C1, pyridine/CHjClj or 

R^COapyridme/CHjClj 




I. TFA/CH2C12 

2 RjCHO.NatOAc^BH.OCHjCHjCIoT 
R 2 NCO, DIEA, CH 2 CI 2 or 
R 2 C0C1, pyridinc/CH 2 Cl 2 or 
R 2 S0 2 C pyridme/CHjCIj or 
R 2 0C0C1, pyridine/CH 2 CI 2 



X « CH 2 ; CO; S0 2 ; OCO; CONH 



*N' X "R, 
I 



Y = CH 2 ; CO; S0 2 ; OCO; CONH 



Ar 3 B(OH) 2 , Pd(PPb 3 ) 4 
KjC0 3 , DMF,70°C 




The synthesis begins with the treatment of the primary amine scaffold 4- 
aminomethyl-4-(4-iodo-phenyl)-piperidine-1-carboxylic acid tert-butyl ester with 
TFAA to form the trifluoroacetamide. Reaction of the trifluoroacetamide with 
Mel/NaH followed by deprotection of the trifluoroacetyl group gives the secondary 
10 N-Me amine. 

The amine may be treated with a variety of agents such as an aryl or alkyl 
aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 
chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamide, or 
carbamate intermediate, respectively. Removal of the Boc-protecting group using 
15 TFA followed by a second treatment with a variety of agents such as an aryl or 
alkyl aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 
chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamid , or 
carbamate intermediate, respectively. Suzuki coupling of the iodophenyl 
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formula I of the invention. 

Scheme 9 outlines a general method for the synthesis of compounds of 
formula II of the invention. 



The synthesis starts with DIC mediated amide bond formation between a primary 
amine or aniline with the carboxylic acid scaffold 4-(4-iodo-phenyl)-1-methyI- 
piperidine-4-carboxylic acid. The intermediate is coupled with a variety of 

10 arylboronic acids under Suzuki conditions to provide the biaryl compounds of 
formula II of the invention. 

Scheme 10 shows the method for preparing the spiroindoline compounds 
of formula III of the invention. The synthesis begins with the conversion of 
isonipecotic acid to 1-Cbz-piperidine-4-carboxaldehyde via a three step reaction: 

is Cbz protection followed by methyl ester formation and then DIBAL-H reduction 
yields an aldehyde which is then treated with a bromo- or iodo-phenylhydrazine 
and TFA in DCM to form the tricyclic spiroindoline intermediate. Treatment of the 
intermediate with a variety of agents such as an aryl or alkyl aldehyde (reductive 
amination), isocyanate, acid chloride, sulfonyl chloride or chloroformate to form 

20 the resin bound tertiary amine, urea, amide, sulfonamide, or carbamate 
intermediate, respectively. Removal of the Cbz-protecting group by 
hydrogenation followed by treatment with a variety of agents such as an aryl or 
alkyl aldehyde (reductive amination), isocyanate, acid chloride, sulfonyl chloride or 
chloroformate to form the resin bound tertiary amine, urea, amide, sulfonamide, or 

25 carbamate intermediate, respectively. Suzuki coupling of the compound with a 



Scheme 9 



5 




WO 02/083134 



PCI7US02/11296 



28 



variety of arylboronic acids provides the biaryl spiroindoline compounds of formula 
III of the invention. 



Scheme 10 



C0 2 H C0 2 Me CHO 
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TFA, CH 2 C1 2 
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^Cbz 



R,CHO, Na(OAc) 3 BH, OCH 2 CH 2 Cl or 
R,NCO, DIEA.CH^or 
R,COCl, pyridine/CH 2 C1 2 or 
R, S0 2 C1, pyridinc/CH 2 Cl 2 or 
RjOCOCl pyridinc/CH 2 Cl 2 R » 



JBi© 



Ar 3 B(OH) 2 , PdO>Ph 3 ) 4 
K 2 C0 3 , DMF, 70 °C 
► 



Ar, 



TFA/CH3SCH3 
► 



Cbz 



Cbz 




X - CH 2 ; CO; S0 2 ; OCO; CONH 

r 

R 2 CHO, Na(OAc) 3 BH, CICH 2 CH 2 C1 or 
R 2 NCO, DIE A, CH 2 C)2 or 
R 2 COCl, pyridinc/CH 2 CI 2 or 
R 2 S0 2 CI, pyridinc/CfyC^ or 
R 2 OCOO, pyridinc/CH 2 Cl2 



^Ar 3 



Y - CH 2 ; CO; S0 2 ; OCO; CONH 

The following examples are provided for the purpose of further illustration 
only and are not intended to be limitations on the disclosed invention. 
Example 1: 4-AminomethvM-f4Hodo-phenvn>DiDeridine-1-carboxvlic acid 
tert-butyl ester; 



10 



BocN 



1 



To a solution of bis-(2-chloro-ethyl)amine hydrochloride (50 g, 280 mmol) in 
CH2CI2 (400 mL) was added (BocfcO (61.14 g, 280 mmol). The mixture was 
cooled to 0 °C and TEA (78 mL, 256 mmol, 2 eq.) was added in 5 portions. The 
resulting thick slurry was diluted with CH 2 CI 2 (100 mL) then stirred and warmed to 
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room temperature for 4 h. The mixture was filtered and the solids were washed 
with hexane. The filtrate was concentrated by rotary evaporation and the resulting 
slurry was purified by flash column chromatography by eluting with 30% 
CH 2 Cl2/hexanes to afford bis-(2-chloro-ethyl)-cart)amic acid tert-butyl ester as a 
5 clear oil (28g, 42%). 1 H NMR (300 MHz, CDCI 3 ): 53.72 (br. m, 8H), 1.58 (s, 9H). 

To a solution of 4-iodophenylacetonitrile (6.88 g, 28.3 mmol, 1 eq.) and bis- 
(2-chloro-ethyl)-carbamic acid tert-butyl ester (7.2 g f 30 mmol, 1.05 eq.) in DMSO 
(100 mL) under argon (Ar) was added NaNH 2 (2.46 g, 60 mmol, 2 eq.) in portions 
over 15 min. The reaction was stirred at room temperature for 0.5 h, then poured 

10 onto ice (200 g), diluted with EtOAc (250 mL) and stirred for 1 h. The organic 
layer was separated and the aqueous layer was washed repeatedly with EtOAc 
until colorless. The combined organic extracts were dried over anhydrous 
Na 2 S0 4> filtered and concentrated by rotary evaporation to afford an orange oil 
which was purified by flash column chromatography by eluting with 7-12% 

15 EtOAc/hexanes to yield 4-cyano-4-(4-iodo-phenyl)-piperidine-1 -carboxylic acid 
tert-butyl ester as a pale orange oil/solid (8.28 g, 18.96 mmol, 67%). 1 H NMR 
(300 MHz, CDCI 3 ): 6 7.82 (dd, 2H), 7.26 (dd, 2H), 4.38 (br. s, 2H), 4.28 (br. t, 2H), 
2.15 (m, 2H), 2.0 (td, 2H), 1 .59 (s, 9H). (Ref.: D. Gnecco et a/. Org. Prep. 
Proceed. InU (1996) 28 (4) . 478-480. 

20 A solution of LiAIH 4 (8.5 mL of a 1 .0M solution in THF, 8.5 mmol, 3.5 eq.) 

was cooled to 0 °C and concentrated H2SO4 (0.43 mL, 7.6 mmol, 3.2 eq.) was 
added in a drop-wise fashion. The resulting white slurry was stirred at room 
temperature for 0.5 h, then heated to 30 °C for 0.5 h. The reaction was cooled to 
room temperature and a solution of 4-cyano-4-(4-iodo-phenyl)-piperidine-1- 

25 carboxylic acid tert-butyl ester (1 g, 2.43 mmol, 1 eq.) in THF (3 mL) was added 
over 0.25 h. The mixture was heated to 55 °C and monitored by TLC. After 5 h 
the reaction was cooled to room temperature and quenched by careful addition of 
H 2 0 (0.323 mL), 1N NaOH (0.646 mL) and H 2 0 (0.97 mL). This mixture was 
diluted with CH2CI2 (25 mL) and stirred vigorously for 1 h and then filtered through 

30 a pad of celitp®. The salts were washed with CH 2 CI 2 (5 x 25 mL) and the 
combined washings were concentrated by rotary evaporation to giv the crud 
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product as a yellow solid (0.597 g) which was purified by flash column 
chromatography by eluting with 1%MeOH/1%TEA/CH 2 CI 2 to give the title 
compound 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1-carboxylic acid tert-butyl 
ester (0.26 g, 0.625 mmol, 26%) as a colorless oil. 1 H NMR (CDCI 3 ): 5 7.81 (d. 
5 2H), 7.17 (d, 2H), 3.82 (m, 2H), 3.145 (m, 2H), 2.86 (s, 2H), 2.24 (m, 2H), 1.80 (m, 
2H), 1 .65 (br. m., 2H), 1 .56 (s, 9H). 

Example 2: f4-(4-lodo-phenvl)-1-methvl-Diperidin-4-vl1-methylamine: 




io To a stirred solution of 4-cyano-4-(4-iodo-phenyl)-piperidine-1 -carboxylic acid tert- 
butyl ester (1 .95 g, 4.73 mmol) in CH 2 CI 2 (37.5 mL) at 0 °C was added TFA (12.5 
mL). The mixture was stirred at room temperature for 3 h. TLC (4:1 
hexanes/EtOAc) showed no starting material left. The solvent was removed by 
rotary evaporation and the resulting liquid was evaporated from toluene (2 x 20 

15 mL), diluted with EtOAc (1 00 mL) and washed with 1 0% aqueous NaHC0 3 (2 x 50 
mL) and saturated brine (50 mL). The organic layer was dried over anhydrous 
Na 2 S0 4 , filtered and concentrated by rotary evaporation, dried under high vacuum 
for 1 h to yield 4-(4-iodo-phenyl)-piperidine-4-carbonitrile as a reddish solid (1 .46 
g, ~ 4.7 mmol, -100%). 1 H NMR (300 MHz, CDCI 3 ): 8 7.82 (dd, 2H), 7.37 (dd, 

20 2H), 3.25 (m, 4H), 2.15 (m, 4H). 

To a solution of the crude 4-(4-iodo-phenyl)-piperidine-4-carbonitrile (-4.7 
mmol) in CICH 2 CH 2 CI (100 mL) was added formaldehyde (1.92 mL of a 37 % 
solution in H 2 0, 23.65 mmol, 5 eq.) and HOAc (1 mL, 1% v/v). The mixture was 
stirred for 0.5 h at room temperature and then NaBH(OAc) 3 (1 .48 g, 7 mmol, 1 .5 

25 eq.) was added. The reaction mixture was stirred for 16 h and then quenched by 
the addition df saturated aqueous NaHC0 3 solution (50 mL). The resulting 
mixture was extracted with EtOAc (200 mL) and the organic layer was washed 
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with saturated aqueous NaHC0 3 solution (50 mL) and saturated brine (100 mL). 
The organic layer was dried over anhydrous Na 2 S04, filtered and concentrated by 
rotary evaporation to give the crude 4-(4-iodo-phenyl)-1-methyl-piperidine-4- 
carbonitrile (1.5g, 97%) as a brown oil. 1 H NMR (300 MHz, CDCI 3 ): 
5 8 7.84 (dd, 2H), 7.36 (dd, 2H), 3.08 (dt, 2H), 2.60 (m, 2H), 2.50 (s, 3H), 2.20 (m, 
4H). 

A solution of LiAIH 4 (1 M in THF, 13.8 mL, 13.8 mmol, 3 eq.) in THF (15 
mL) was cooled to 0 °C under Ar. H 2 S0 4 (95 %, 0.44 mL, 7.95 mmol, 1.725 eq.) 
was added in a drop-wise fashion over 10 min. The mixture was stirred at room 

10 temperature for 2 h, then a solution of 4-(4-iodo-phenyl)-1 -methyl-piperidine-4- 
carbonitrile (~ 1 .5 g, 4.7 mmol, 1 eq.) in THF (1 5 mL) was added in a drop-wise 
fashion. The reaction was heated to reflux for 1 h, then cooled to room 
temperature and stirred for 16 h. The reaction was quenched by careful addition 
of H 2 0 (0.5 mL, 28 mmol), NaOH (15% aqueous solution, 1 .08 mL, 46 mmol) and 

15 H 2 0 (1 .62 mL, 100 mmol). The resulting slurry was stirred for a further 1 h and 
then filtered through a pad of celite545®. The filtered salts were washed with 
EtOAc (4 x 20 mL) and the combined organic filtrate was concentrated by rotary 
evaporation to afford the title compound [4-(4-iodo-phenyl)-1-methyl-piperidin-4- 
yl]-methylamine (1 .05g, 3.18 mmol, 70 %) as a waxy yellow solid. This crude 

20 product is a 3:1 mixture of the desired product and a by-product corresponding to 
a loss of the 4-iodo substituent. 1 H NMR (300 MHz, CDCI 3 ): 6 7.79 (dd, 2H), 7.77 
(dd, 2H), 3.76 (t, 2H), 2.85 (s, 2H), 2.70 (br. m, 2H). 2.3, (s + m, 9H), 1.8 (m, 8H). 
Example 3: C-l4-(4.lodo-phenvn-1 .f3.3.3>trifluoro-propvn-piperidIn-4-vl1- 
methvlamine: 
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To a solution of the crude 4-(4-iodo-phenyl)-piperidine-4-carbonitrile (0.60 g, -1.9 
mmol) in CH 3 CN (6 mL) was added (3,3,3-trifluoro)-propyl bromide (1 .02 mL, 9.6 
mmol, 5 eq.) and K 2 C0 3 (1.33 g, 9.6 mmol, 5 eq.) and the resulting mixture was 
stirred and heated to 60 °C for 16 h. The reaction was cooled to room 
5 temperature, diluted with EtOAc (20 mL) and washed with H2O (25 mL) and 
saturated brine (2 x 25 mL). The organic phase was dried over anhydrous 
Na 2 S04, filtered and concentrated by rotary evaporation to give the crude 4-(4- 
iodo-phenylJ-I^S.S.S-trifluoro-propylJ-piperidine^-carbonitrile as a red solid 
(0.761 g f 1.86 mmol, 98%). 1 H NMR (300 MHz, CDCI 3 ): 8 7.83 (dd, 2H), 7.33 (dd, 

10 2H), 3.09 (d, 2H), 2.82 (dd, 2H), 2.66 (td, 2H), 2.45 (m, 2H), 2.18 (m, 4H); MS 
(ESI): 409.1/410.2 (M +1). 

To a solution of LiAlH 4 (1M in THF, 6.5 mL, 6.5 mmol, 3.5 eq.) at 0 °C was 
added H2SO4 (0.31 mL, 5.58 mmol, 3 eq.) in a drop-wise fashion. The resulting 
white precipitate was stirred at 25°C for 1 h. A solution of 4-(4-iodo-phenyl)-1- 

15 (3,3,3-trifluoro-propyl)-piperidine-4-carbonitrile (0.761 g, 1 .86 mmol, 1 eq.) in THF 
(6 mL) was added and the mixture was heated at 40 °C for 3 h. The reaction was 
cooled to 0 °C, quenched by addition of H 2 0 (0.25 mL), 1 N NaOH (0.5 mL) and 
H 2 0 (0.75 mL). The resulting slurry was filtered through a pad of celite™, washed 
with EtOAc and then concentrated by rotary evaporation to give a yellow oil which 

20 was purified by flash column chromatography by eluting with 1.5% MeOH/1% 
Et 3 N/CH 2 Cl2 to give the title compound C-[4-(4-lodo-phenyl)-1-(3,3,3-trifluoro- 
propyl)-piperidin-4-yl]-methylamine as a pale foam (0.139 g, 0.337 mmol, 18%). 
1 H NMR (300 MHz, CDCI 3 ): 5 7.80 (d, 2H), 7.18 (d, 2H), 3.78 (t, 1H), 2.86 (s, 2H), 
2.74 (m, 2H), 2.62 (m, 2H), 2.30 (m, 4H + NH 2 ), 1.94 (ddd, 2H), 1.78 (m, 1H); 

25 MS(ESI): 413.0 (M+1). 
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Example 4: C-[4-(4-lodo-phenvh-1 •propvl-piDeridin-4»vr|-meth vlamine: 



The title compound was prepared following a similar procedure as in Example 3. 
1 HNMR (300 MHz, CDCI 3 ): 5 7.78 (d, 2H), 7.10 (d, 2H), 2.80 (s, 1H), 2.72 (br. m, 
2H), 2.25 (m, 5H), 1.91 (m, 2H), 1.68 (m, 2H), 1.55 (m, 2H), 0.92 (t, 3H); MS 
(ESI): 359.1/360.2 (M+1). 

Example 5: CJ1 -Cyclopropylmethyl-4-(4-iodo-phenvl)»plperidin-4»yl]- 
methvlamine: 



The title compound was prepared following a similar procedure as in Example 3. 



1 HNMR (300 MHz, CDCI3): 8 7.76 (d, 2H), 7.12 (d, 2H), 2.80 (br. s., 3H), 2.24 (d, 
5H), 1.90 (m, 2H), 1.48 (m, 2H), 0.88 (t, 1H), 0.54 (d, 2H), 0.10 (d, 2H); MS (ESI): 
371.1/372.2 (M+1). 





Example 6: 4"(4-lodo-phenyl)-1-methyl*piperidine-4-carboxylic acid: 
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I 



To a solution of 4-iodophenylacetonitrile (10 g, 41.1 mmol) in anhydrous DMSO 
5 (20 mL) was added NaNH 2 (4.8 g, 123.3 mmol, 3 eq.) in one portion. The 
temperature of the reaction was maintained at 20 °C using a water bath. The 
mixture was stirred at 20 °C for 20 min to give a deep red solution then a solution 
of bis-(2-chloro-ethyl)-methyl-amine-HCI salt (7.92 g, 41.1 mmol, 1 eq.)in 
anhydrous DMSO (20 mL) was added in a drop-wise fashion. The resulting 

10 mixture was stirred at room temperature for 16 h then partitioned between EtOAc 
(250 mL) and H2O (250 mL). The organic layer was separated and washed with 
H 2 0 (3 x 100 mL) and saturated brine (100 mL) then dried over Na 2 S0 4 , filtered 
and concentrated by rotary evaporation. The crude product was purified by flash 
column chromatography by eluting with 10% MeOH/EtOAc to yield 4-(4-iodo- 

15 phenyl)-1-methyl-piperidine-4-carbonitrile as a brownish solid (7.6g, 23.43 mmol, 
57%). 1 H NMR (300 MHz, CD 3 OD): 6 7.89 (d, 2H), 7.43 (d, 2H), 3.13 (d, 2H), 2.58 
(td, 2H), 2.50 (s, 3H), 2.24 (m, 4H). 

A suspension of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carbonitrile (1.0 g, 
3.07 mmol) in concentrated HCI (20 mL) was heated at 100 °C for 16 h. The 

20 resulting mixture was concentrated by rotary evaporation to give a white solid. The 
solid was suspended in H 2 0 (80 mL), Amberlite IR-120 (15 g) was added and the 
cloudy suspension was heated at reflux for 16 h. The resulting clear solution was 
filtered and the resin was washed with H 2 0 (2 x 30 mL). The resin was then 
shaken and washed with 5% pyridine/H 2 0 (4 x 50 mL). The filtrate from the 

25 pyridine wash *was collected and concentrated by rotary evaporation to give 4-(4- 
iodo-phenyl)-1-methyl-piperidine-4-carboxylic acid pyridine salt as a white solid 
(0.96 g, 90%). 1 H NMR (300 MHz, CD3OD): 6 9.02 (d, 2H), 8.82 (t, 1H), 8.29 (t, 
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2H), 7.85 (d f 2H), 7.35 (d, 2H), 3.75 (d, 2H), 3.26 (t, 2H), 3.02 (s p 3H), 2.93 (d, 
2H), 2.23 (t, 2H). 

Example 7: 1 ■r4-(3 t -Cvano-biphenyM-vl)-1 -isobutvl«piperidm-4-vlmethyl]-3- 
(3,5-dichloro-phenvl)-urea: 



To a suspension of polystyrene-NH 2 resin (from Polymer Laboratories, Amherst, 
Massachusetts; 10 g, 1.83 mmol/g, 18.3 mmo!) in DMF (20 mL) and CH 2 CI 2 (150 
mL) was added HOBt (7.4 g, 55 mmol, 3 eq.), 4-(formyl-3-methoxy-phenoxy)- 
butyric acid (13.1 g, 55 mmol, 3 eq.) and DIC (17.2 mL, 110 mL, 6 eq.). The 

10 mixture was shaken gently for 16 h then filtered and washed with CH2CI2 (3x), 
DMF (3x), DMF/MeOH (3x), MeOH/ CH 2 CI 2 (3x) and CH 2 CI 2 (3x). 

To a portion of the resin (1 .7 g, 1 .83 mmol/g, 3.1 1 mmol) was added a 
solution of 4-aminomethyl-4-(4-iodophenyl)-1-piperidine-1-carboxylic acid tert- 
butyl ester (3.18 g, 7.65 mmol, 2.5 eq.) in CICH 2 CH 2 CI (20 mL). The mixture was 

15 shaken gently for 1 h then Na(OAc) 3 BH (3.32 g, 15.3 mmol, 5 eq.) was added and 
the reaction was shaken for 16 h. The resin was filtered and washed with MeOH 
(1x), DMF (3x) f MeOH (3x) and CH 2 CI 2 (3x). An aliquot of the resin tested positive 
with chloranil and negative with 2,4-dinitrophenylhydrazine, indicating complete 
conversion from aldehyde to secondary amine. 

20 The resin (1 J g, 1 .83 mmol/g, 3.1 1 mmol) was suspended in CH 2 CI 2 (20 

mL) and DIEA (5.6 mL, 31.1 mmol, 10 eq.) was added, followed by 3,5- 
dichlorophenyl isocyanate (2.83 g, 15.3 mmol, 5 eq.). The mixture was shaken at 
room temperature for 16 h, the solution filtered and the resin washed with CH 2 CI 2 
(3x), DMF (3x) t MeOH (2x) and CH 2 CI 2 (3x). 




5 



CI 
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To the CH 2 CI 2 soaked resin (1.7 g, 1.83 mmol/g f 3.11 mmol) was added 
TMSOTf (25 mL of a 1 M solution in CH 2 CI 2 , 25 mmol) and 2,6-lutidine (25mL of a 
1.5M solution in CH2CI2, 37.5 mmol). The resin was shaken gently for 30 min. 
The resin was filtered and a second cycle of the Boc-deprbtection sequence was 
5 carried out. The resin was washed with CH 2 CI 2 (4x). MeOH (3x) ( DMF (3x), MeOH 
(3x) and CH 2 CI 2 (4x). 

To a portion of the resin (0.5 g, 1 .83 mmol/g, 0.9 mmol) was added a 
solution of isobutyraldehyde (0.38 g, 5.4 mmol, 6 eq.) in DMF (10 mL). The 
mixture was shaken gently for 2 h then Na(OAc) 3 BH (1.8 g, 9 mmol, 10 eq.) was 
10 added and the reaction mixture was shaken for 16 h. The resin was filtered and 
washed with MeOH (1x), DMF (3x), MeOH (3x) and CH 2 CI 2 (3x). 

A portion of the resin (0.125 g, 1.83 mmol/g, 0.22 mmol) was mixed with 3- 
cyanophenylboronic acid (0.165 g, 1.14 mmol, 5 eq), K2CO3 (0.186 g, 1.35 mmol, 
6 eq) and Pd(PPh 3 ) 4 (0.026 g). DMF (3 mL, degassed with Ar) was added and 
15 the mixture was heated to 70 °C for 16 h. The solution was filtered and the resin 
washed with DMF (4x), H 2 0/DMF (4x). DMF/MeOH (3x), MeOH/CH 2 CI 2 (3x) and 
CH2CI2 (4x). 

The resin was treated with a solution of TFA (3 mL of a 25 %v/v solution in 
CH 2 CI 2 ) and shaken for 2 h at room temperature. The resin was then filtered off 
20 and the filtrate was purified by Gilson 215 HPLC (10-90% acetonitrile/water) to 
yield the pure title compound 1-[4-(3'-cyano-biphenyl-4-yl)-1-isobutyl-piperidin-4- 
ylmethyl]-3-(3,5-dichloro-phenyl)-urea (0.0005 g, 0.4%). MS (ESI): 534.2/535.2 
(M+1). 

Example 8: 1-f4-(3'"Cyano-biphenyl-4-vl)-1-cyclopropylmethyl>piperidin-4" 
25 ylmethyl1-3-(3.5-dichloro-phenyl)-urea: 
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N 



CI 

To a mixture of polystyrene-NH 2 resin (from Polymer Laboratories; 10 g, 1.83 
mmol/g. 18.3 mmol) in DMF (20 mL) and CH 2 CI 2 150 mL) was added HOBt (7.4 g, 
55 mmol, 3 eq.), 4-(formyl-3-methoxy-phenoxy)-butyric acid (13.1 g ( 55 mmol, 3 
5 eq.) and DIC (17.2 mL, 110 mL, 6 eq.). The mixture was shaken gently for 16 h 
then filtered and washed with CH 2 CI 2 (3x), DMF (3x), DMF/MeOH (2x) f MeOH/ 
CH 2 CI 2 (2x) and CH 2 CI 2 (3x). 

To a portion of the resin (1.2 g, 1.83 mmol/g, 2.2 mmol) was added a 
solution of C-[4-(4-iodo-phenyl)-1-cyclopropylmethyl-piperidin-4-yl]-methylamine 

10 (2.02 g, 5.45 mmol, 2.5 eq.) in CICH 2 CH 2 CI (20 mL). The mixture was shaken 
gently for 1 h then Na(OAc) 3 BH (1 .15 g, 5.45 mmol, 2.5 eq.) was added and the 
reaction mixture was shaken for 16 h. The resin was filtered and washed with 
MeOH (1x), DMF (3x), MeOH (3x) and CH 2 CI 2 (3x). An aliquot of the resin tested 
positive with chloranil and negative with 2,4-dinitrophenylhydrazine, indicating 

15 complete conversion from aldehyde to secondary amine. 

A portion of the resin (- 0.12 g, 0.22 mmol) was suspended in CH 2 CI 2 (3.0 
mL) and DIEA (0.38 mL, 2.2 mmol, 10 eq.) was added, followed by 3,5- 
dichlorophenyl isocyanate (0.283 g, 1 .5 mmol, to give a 0.5M solution). The 
mixture was shaken at room temperature for 16 h, the solution filtered and the 

20 resin washed with CH 2 CI 2 (3x), DMF (3x), MeOH (2x) and CH 2 CI 2 (3x). 

The resin (0.12 g, 0.22 mmol) was mixed with 3-cyanophenylboronic acid 
(0.135 g, 0.9 mmol, 4 eq.), K 2 C0 3 (0.150 g, 1.1 mmol, 5 eq.) and Pd(PPh 3 ) 4 (0.05 
g, 0.044 mmol, 0.2 eq.). DMF (3 mL, degassed with Ar) was added and the 
mixture was heated to 70 °C for 16 h. The solution was filtered and the resin 
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washed with DMF (4x), H 2 0/DMF (4x), DMF/MeOH (3x) , MeOH/CH 2 CI 2 (3x) and 
CH 2 CI 2 (4x). 

The resin was treated with a solution of TFA (3 mL of a 25 % v/v solution in 
CH 2 CI 2 ) and shaken for 2 h at room temperature. The resin was filtered off and 

5 the filtrate was purified by Gilson 215 HPLC (10-90% acetonitrile/water) to yield 1- 
^-(S'-cyano-biphenyM-yO-l-cyclopropylmethyl-piperidin^-ylmethyll-S^S.S- 
dichloro-phenyl)-urea (0.0145 g, 12.5%). 1 H NMR (300 MHz, CDCI 3 ): 5 8.60 (1H, 
br.s), 7.92 (2, m), 7.73 (4H, m), 7.54 (2H, m), 7.47 (1H, s), 7.03 (1H, s), 6.65 (1H, 
br.s), 3.71 (2H, d), 3.46 (2H, br.s), 3.16 (2H, br.s), 2.78 (4H, m), 2.60 (2H, d), 1.15 

10 (1H, m), 0.87 (2H, d), 0.48 (2H, d). MS (ESI): 533.2/535.2 (M+1). 

Example 9: 1 -r4-(3'-Cvano-biphenvl-4-vlH -methvl-piperidin-4-vlmethvM-3- 
(2.4-difluoro-phenyl)-urea: 




15 To a solution of [4-(4-iodo-phenyl)-1-methyl-piperidin-4-yl]-methylamine (0.20 g, 
0;606 mmol) in CH 2 CI 2 (2 mL) under Ar was added 2,4-difluorophenylisocyanate 
(0.08 mL, 0.667 mmol, 1.1 eq.) and DIEA (0.106 mL, 0.606 mmol, 1 eq.). The 
mixture was stirred at room temperature for 16 h then diluted with EtOAc (25 mL) 
and washed with H 2 0 (20 mL) and saturated brine (20 mL). The organic layer 

20 was dried over anhydrous Na 2 S0 4 , filtered and concentrated to give a yellow oil 
which was purified by flash column chromatography by eluting with 3 % MeOH/ 
CH 2 CI 2 (1 % TEA) to furnish 1 -(2, 4-difluoro-phenyl)-3-[4-(4-iodo-phenyl)-1 -methyl- 
piperidin-4-yl-methyl]-urea as a white solid (0.21 1 g, 0.435 mmol, 72 %). 1 H NMR 
(300 MHz, CDCI3): 8 7.84 (br.d, NH), 7.68 (d, 2H), 7.36 (s, 1H), 7.1 1 (d, 2H), 6.87 (d, 
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2H), 5.32 (br.s.. NH), 3.40 (s, 2H), 2.66 (m. 4H), 2.28 (s. 3H), 2.10 (m, 2H), 1.96 
(m, 2H), 1.14 (t, 3H). MS (ESI): 486.1, 487.0 (M+1). 

To a flask containing 1-(2,4-difluoro-phenyl)-3-[4-(4-iodo-phenyl)-1-methyl- 
piperidin-4-ylmethyl]-urea (0.21 1 g, 0.435 mmol) was added Pd(PPh 3 ) 4 (0.05 g, 
5 0.0435 mmol. 10 mol %). 3-cyanophenylboronic acid (0.096 g, 0.653 mmol, 1 .5 
eq.) and Na 2 C0 3 (0.424 g, 4 mmol). The mixture was suspended in toluene (6 
mL), EtOH (3 ml_) and H 2 0 (2 ml_) and heated to 80 °C for 8 h. The reaction 
mixture was cooled to room temperature and partitioned between EtOAc and 
saturated Na 2 C0 3 . The organic layer was washed with saturated Na 2 C0 3 (3 x 10 

io mL), saturated brine (3x10 mL) then dried over anhydrous sodium sulfate, 
filtered and concentrated by rotary evaporation to give a brown solid which was 
purified by flash column chromatography by eluting with 2 % MeOH/ 1 % 
TEA/EtOAc to give the product (0.159 g) which was further purified by HPLC to 
give the title compound 1-[4-(3'-cyano-biphenyl-4-yl)-1-methyl-piperidin-4- 

15 ylmethyl]-3-(2,4-difluoro-phenyl)-urea as a pale solid (0.0306 g, 0.066 mmol, 15 
%). 1 H NMR (300 MHz, CDCI 3 ): 5 7.88 (m. 3H), 7.66 (m, 4H), 7.50 (d, 2H), 6.82 
(d, 2H), 3.42 (m, 5H), 2.78 (m, 4H). 2.40 (m, 4H). MS (ESI): 461.2/462.2 (M+1). 
Example 10: N-M-p' -Cvano-biphenvM-vIM -cvclopropvlmethvl-piperidin-4- 
vlmethvn-2-f3.5-diflu oro-phenvh-acetamide: 



To a stirred solution of 3,5-difluorophenyl acetic acid (0,172 g, 1 mmol) in CH 2 CI 2 
(1 mL) at room temperature under Ar was added (COCI) 2 (0.1 75 mL, 2 mmol, 2 
eq.) followed by DMF (0.01 mL. catalyst). The resulting mixture was stirred at 



F 



20 




N 
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room temperature for 16 h. The mixture was concentrated by rotary evaporation 
and the resulting oil was evaporated from CH 2 CI 2 (2x5 mL) and toluene (1x5 
mL) and dried under high vacuum for 1 h to give (3,5-difluoro-phenyl)-acetyl 
chloride as a pale yellow oil. 
5 To a stirred solution of 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1 - 

carboxylic acid tert-butyl ester (0.10 g, 0.24 mmol) in CH 2 CI 2 (0.5 mL) at room 
temperature under Ar was added a solution of 3,5-difluorophenylacetyl chloride 
(0.28 mL of a 1M solution in CH 2 CI 2 , 0.28 mmol) followed by pyridine (0.25 mL). 
The mixture was stirred at room temperature for 16 h then diluted with EtOAc (5 

10 mL) and washed with saturated aqueous NaHC0 3 (5mL) and saturated brine (5 
mL) and dried over Na 2 S04. Filtration and rotary evaporation gave the crude 4- 
{[2-(3,5-difluoro«phenyl)-acetylamino]-methyl}-4-(4-iodo-phenyl)-piperidine-1- 
carboxylic acid tert-butyl ester (0.09g, -65%). 

To a stirred solution of 4-{[2-(3 f 5-difluoro-phenyl)-acetylamino]-methyl}-4- 

15 (4-iodo-phenyl)-piperidine-1 -carboxylic acid tert-butyl ester (0.09 g, 0.16mmol) in 
CH 2 CI 2 (1 .5 mL) at 0 °C was added TFA (0.5 mL, to give a 25% v/v solution). The 
mixture was stirred at room temperature for 3 h at which time TLC (4:1 
hexanes/EtOAc) showed no starting material left. The solvent was removed by 
rotary evaporation and the resulting liquid was evaporated from toluene (2x10 

20 mL) then diluted with EtOAc (100 mL) and washed with 10% aqueous NaHC0 3 
solution (2 x 50 mL) and saturated brine (50 mL). The organic layer was dried 
over anhydrous Na 2 S0 4 , filtered, concentrated by rotary evaporation, and dried 
under high vacuum for 1 h to yield 4-{[2-(3,5-difluoro-phenyl)-acetylamino]- 
methyl}-4-(4-iodo-phenyl)-piperidine as a reddish solid (0.038 g, - 0.08 mmol). 

25 MS (ESI): 471.1 (M+1). 

To a stirred solution of 4-{[2-(3,5-difluoro-phenyl)-acetylamino]-methyl}-4- 
(4-iodo-phenyl)-piperidine (0.038 g, 0.08 mmol) in CICH 2 CH 2 CI (0.5mL) at room 
temperature under Ar was added cyclopropanecarboxaldehyde (0.008 mL, 0.096 
mmol, 1.2 eq.) and HOAc (0.05 mL, 1%v/v). The mixture was stirred for 0.5 h 

30 then Na(OAc) 3 BH (0.026 g, 0.12 mmol, 1 .5 eq.) was added and the mixture stirred 
for 16 h then diluted with EtOAc (5 mL) and washed with saturated aqueous 
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NaHC0 3 solution (5 mL) and saturated brine (5 mL). The organic layer was dried 
over anhydrous Na 2 S0 4 , filtered, concentrated by rotary evaporation, and dried 
under high vacuum to give N-[1-cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin-4- 
ylmethyl]-2-(3,5-difluoro-phenyl)-acetamide (0.040 g, 0.76 mmol, 95%). MS (ESI): 

5 525.2/526.2 (M+1). 

To a flask containing 1 N-[1-cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin- 
4-ylmethyl]-2-(3,5-difluoro-phenyl)-acetamide (0.040 g, 0.76 mmol) was added 
Pd(PPh 3 )4 (0.01 g, 0.008 mmol, 10 mol %), 3-cyanophenylboronic acid (0.020 g, 
0.12 mmol, 1.5 eq.) and Na 2 C0 3 (0.106 g, 1 mmol). The mixture was suspended 

10 in toluene (1.5 mL), EtOH (0.75 mL) and H 2 0 (0.5 mL) and heated to 80 °C for 18 
h. The reaction mixture was cooled to room temperature and partitioned between 
EtOAc (5 mL) and saturated Na 2 C0 3 (5 mL). The organic layer was washed with 
saturated Na 2 C0 3 (3x5 mL), saturated brine (2x5 mL), dried over anhydrous 
sodium sulfate, filtered and concentrated to give a brown solid which was purified 

is by HPLC to give the title compound N-^S'-cyano-biphenyW-yO-l- 

cyclopropylmethyl-piperidin-4-ylmethyl]"2-(3,5-difluoro-phenyl)-acetamide (0.036 
g, 0.072 mmol, 10%). MS(ESI): 500.3/501.3 (M+1). 

Example 1 1 : 3-Chloro-N-f4-(3'-cvano-biphenvl-4-vn-1 -cvclopropvlmethvl- 
piperidin^4-ylmethyn^4-fluoro-benzenesulfonamide: 



F 



20 




To a stirred solution of 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1-carboxylic 
acid tert-butyl ester (0.10 g, 0.24 mmol) in CH 2 CI 2 (1 .0 mL) at room temperature 
under Ar was added a solution of 3-chloro-4-fluorophenylsulfonyl chioride (0.06 g, 
25 0.26 mmol, 1.1 eq.) followed by pyridine (0.25 mL). The mixture was stirred at 
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room temperature for 16 h, diluted with EtOAc (5 mL), washed with saturated 
aqueous NaHC0 3 (5 mL) and saturated brine (5 mL) and dried over Na 2 S0 4 . 
Filtration and rotary evaporation yielded the crude 4-[(3-chloro-4-fluoro- 
benzenesulfonylamino)-methyl]-4-(4-iodo-phenyl)-piperidine-1 -carboxylic acid tert- 
5 butyl ester as a yellow oil (0.09 g, 0.14 mmol, -62%). 1 HNMR (300 MHz, CDCI 3 ): 
5 8.66 (d, 1H), 7.81-7.73 (m, 3H), 7.34 (m, 1H), 7.15 (d, 1H), 7.08 (d, 1H), 3.79 
(m, 2H), 3.13 (m, 3H), 2.19 (m, 3H), 1.77 (m, 2H), 1.56 (s, 9H). MS(ESI): 509 (M - 
Boc). 

To a stirred solution of 4-[(3-chloro-4-fluoro-benzenesulfonylamino)- 

10 methyl]-4-(4-iodo-phenyl)-piperidine-1 carboxylic acid tert-butyl ester (0.09 g f 0.16 
mmol) in CH 2 CI 2 (1.5 mL) at 0 °C was added TFA (0.5 mL, to give a 25% v/v 
solution). The mixture was stirred at room temperature for 3 h. TLC (4:1 
hexanes/EtOAc) showed no starting material left. The solvent was removed by 
rotary evaporation and the resulting liquid was evaporated from toluene (2x10 

15 mL), diluted with EtOAc (100 mL) and washed with 10% aqueous NaHC0 3 
solution (2 x 50 mL) and saturated brine (50 mL). The organic layer was dried 
over anhydrous Na 2 S0 4 , filtered, concentrated by rotary evaporation, and dried 
under high vacuum for 1 h to give 3-chloro-4-fIuoro-N-[4-(4-iodo-phenyl)-piperidin- 
4-ylmethyl]-benzenesulfonamide as a reddish solid (0.021 g, - 0.04 mmol). MS: 

20 509/511 (M+1). 

To a stirred solution of 3-chloro-4-fluoro-N-[4-(4-iodo-phenyl)-piperidin-4- 
ylmethyl]-benzenesulfonamide (0.0321 g, 0.04 mmol) in CICH 2 CH 2 CI (0.5mL) at 
room temperature under Ar was added cyclopropanecarboxaldehyde (0.005 mL, 
0.048 mmol, 1.2 eq) and HOAc (0.05 mL, 1%v/v). The mixture was stirred for 0.5 

25 h. Na(OAc) 3 BH (0.015 g, 0.06 mmol, 1.5 eq) was added and the mixture stirred 
for 16 h, diluted with EtOAc (20 mL) and washed with saturated aqueous NaHC0 3 
solution (10 mL) and saturated brine (10 mL). The organic layer was dried over 
anhydrous Na 2 S0 4 , filtered, concentrated by rotary evaporation, then dried under 
high vacuum to give 3-chloro-N-[1-cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin- 

30 4-ylmethyl]-4-fluorobenzenesulfonamide (0.047g, 0.04 mmol, 95%). MS (ESI): 
563.1/565.1 (M+1). 
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To a flask containing 3-chloro-N-[1-cyclopropylmethyl-4-(4-iodo-phenyl)- 
piperidin-4-ylmethyi]-4«fluorobenzenesulfonamide (0.047 g, 0.04 mmol) was 
added Pd(PPh 3 ) 4 (0.005 g, 0.004 mmol, 10 mol %), 3-cyanophenylboronic acid 
(0.01 g, 0.06 mmol, 1 .5 eq.) and Na2C0 3 (0.106 g, 1 mmol). The mixture was 

5 suspended in toluene (1.5 mL), EtOH (0.75 mL) and H 2 0 (0.5 mL) and heated to 
80 °C for 18 h. The reaction mixture was cooled to room temperature and 
partitioned between ethyl acetate (5 mL) and saturated Na 2 C0 3 (5 mL). The 
organic layer was washed with saturated Na 2 C0 3 (3x5 mL), saturated brine (2 x 
5 mL), dried over anhydrous sodium sulfate, filtered and concentrated to give a 

io brown solid which was purified by HPLC to give 3-chloro-N-[4-(3 , -cyano-biphenyl- 
4-yl)-1-cyclopropylmethyl-piperidin-4-ylmethyl]-4-fluoro-benzenesulfonamide 
(0.097 g, 45%). MS (ESI): 538.2/540.2. 

Example 12: r4*(3'-Cvano-biphenyl-4-yl)-1-cyclopropylmethvl-piperidin-4- 
vlmethvll-carbamic acid isobutyl ester: 




To a stirred solution of 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1-carboxylic 
acid tert-butyl ester (0.10 g, 0.24 mmol) in CH 2 CI 2 (1.0 mL) at room temperature 
under Ar was added isobutyl chloroformate(0.033 mL, 0.26 mmol, 1.1 eq.) 

20 followed by pyridine (0.25 mL). The mixture was stirred at room temperature for 
16 h, diluted with EtOAc (5 mL), washed with saturated aqueous NaHC0 3 (5 mL) 
and saturated brine (5 mL) and dried over Na 2 S0 4 . Filtration and rotary 
evaporation gave the crude 4-(4-iodo-phenyl)-4-(isobutoxycarbonylamino-methyl)- 
piperidine-1-carboxylic acid tert-butyl ester as a yellow oil (0.075 g, 0.15 mmol, 

25 -62%). 1 H NMR (300MHz, CDCI 3 ): 8 7.81 (d, 2H), 7.15 (d, 2H), 4.42 (br.t, 1H), 
3.88 (d, 2H), 3.79 (m, 2H), 3.42 (br.m, 2H), 3.25 (br.t, 2H), 2.13 (br.m, 3H), 1.88 
(m, 3H), 1.54 (s, 9H). 0.99 (d, 6H). MS: 417 (M-Boc). 
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To a stirred solution of 4-(4-iodo-phenyl)-4-(isobutoxycarbonylamino- 
methyl)-piperidine-1-carboxylic acid tert-butyl ester (0.075 g, 0.15 mmol) in CH 2 CI 2 
(1 .5 mL) at 0 °C was added TFA (0.5 mL). The mixture was stirred at room 
temperature for 3 h. TLC (4:1 hexanes/EtOAc) showed no starting material left. 

5 The solvent was removed by rotary evaporation and the resulting liquid was 
evaporated from toluene (2x10 mL), diluted with EtOAc (100 mL) and washed 
with 10% aqueous NaHC0 3 solution (2 x 50 mL) and saturated brine (50 mL). 
The organic layer was dried over anhydrous Na 2 S0 4 , filtered, concentrated by 
rotary evaporation and dried under high vacuum for 1 h to give [4-(4-iodo-phenyl)- 

10 piperidin-4-ylmethyl]-carbamic acid isobutyl ester as a reddish solid (0.058 g f ~ 
0.14 mmol). MS (ESI): 417.1/418.1(M+1). 

To a stirred solution of [4-(4-iodo-phenyl)-piperidin-4-ylmethyl]-carbamic 
acid isobutyl ester (0.058 g, 0.14 mmol) in CICH 2 CH 2 CI (0.75mL) at room 
temperature under Ar was added cyclopropanecarboxaldehyde (0.012 mL, 0.156 

15 mmol, 1 .2 eq.) and HOAc (0.075 mL, 1%v/v). The mixture was stirred for 0.5 h 
then Na(OAc) 3 BH (0.041 g, 0.2 mmol, 1.5 eq.) was added. The mixture was 
stirred for 16 h, diluted with EtOAc (10 mL) and washed with saturated aqueous 
NaHC03 solution (10 mL) and saturated brine (10 mL). The combined organic 
layers were dried over Na 2 S04, filtered and concentrated by rotary evaporation to 

20 give [1 -cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin-4-ylmethyl]-carbamic acid 
isobutyl ester (0.061 g, 95%). MS (ESI): 471.2/472.2 (M+1). 

To a flask containing [1-cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin-4- 
ylmethyl]-carbamic acid isobutyl ester (0.061 g, 0.13 mmol) was added Pd(PPh 3 ) 4 
(0.015 g, 0.013 mmol, 10 mol %), 3-cyanophenylboronic acid (0.03 g, 0.2 mmol, 

25 1 .5 eq.) and Na 2 C0 3 (0.212 g, 2 mmol). The mixture was suspended in toluene (3 
mL), EtOH (1 .5 mL) and H 2 0 (1.0 mL) and heated to 80 °C for 18 h. The reaction 
mixture was cooled to room temperature and partitioned between EtOAc (10 mL) 
and saturated Na 2 C0 3 (10 mL). The organic layer was washed with saturated 
Na 2 C0 3 (3x10 mL) and saturated brine (2x10 mL), dried over anhydrous 

30 sodium sulfate, filtered and concentrated to give the crude product. This was 
purified by HPLC to give the title compound [4-(3'-cyano-biphenyl-4-yl)-1- 
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cyclopropylmethyl-piperidin-4-ylmethyl]-carbamic acid isobutyl ester as a brown 
solid (0.014 g. 24%). MS (ESI): 446.3/447.3 (M+1). 

Example 13: 4X1-f3-(3,4-Difluoro-phenvl)-2-oxo-»midazolidin-1-vlmethyl1-4- 
methvl-cvclohexvll-biphenyl-3-carbonitrile ; 



A solution of 3,4-difluorophenyl isocyanate (2 g, 10.55 mmol) in f-BuOH (50 rnL) 
was heated at 80 °C for 16 h. The mixture was concentrated by rotary 
evaporation to give a white solid which was triturated with toluene and evaporated 
to dryness. Addition of toluene (20 mL) and concentration under vacuum gave 

10 (3,4-difluorophenyl)-carbamic acid-tert-butyl ester as a white solid (2.43 g, 100%). 
1 H NMR (300 MHz, CDCI 3 ): 87.20 (m, 3H), 1.52 (s, 9H). 

To a solution of (3,4-difluorophenyl)-carbamic acid-terf-butyl ester (2.42 g, 
10.55 mmol) in DMF (80 mL) at 0 °C under Ar was added NaH (60% dispersion in 
mineral oil, 0.805 g, 21 mmol, 2 eq.). The mixture was stirred at 0 °C for 30 min 

15 and then allyl iodide (6.42 mL, 53 mmol, 5 eq.) was added over 5 min. The 
mixture was warmed to room temperature and stirred for 2 h. The mixture was 
then diluted with EtOAc (100 mL) and washed with saturated aqueous NaHC0 3 
(100 mL). The aqueous phase was washed with EtOAc (3 x 60 mL) and the 
combined organic extracts were washed with saturated aqueous NaCI (100 mL), 

20 dried over Na 2 S0 4l filtered and concentrated to give a brown oil which was 

purified by flash column chromatography by eluting with 10% EtOAc/hexanes to 
give allyl-(3,4-difluorophenyl)-carbamic acid-tert-butyl ester as a clear oil (2.238 g, 
75%).). 1 H NMR (300 MHz, CDCI 3 ): 5 7.18 (m, 3H), 6.00 (m, 1H), 5.30 (m, 2H), 
4.30 (m, 2H), 1.59 (s, 9H). 




.N 



5 



F 
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A stirred solution of allyl-(3,4-difluorophenyl)-carbamic acid-terf-butyl ester 
(2.23 g, 7:9 mmol) in CH 2 CI 2 (75 mL) was cooled to -78 °C. 0 3 was bubbled 
through for ~ 5 min (reaction monitored by TLC). 0 2 was then bubbled through for 
5 min. DMS (5 mL, 77 mmol, 10 eq.) was added and the mixture was warmed to 
5 room temperature and stirred for 6 h. Following a further addition of Me2S (5 mL, 
77 mmol, 10 eq.) the mixture was stirred at room temperature for 14 h. The 
mixture was concentrated by rotary evaporation and the resulting residue was 
purified by flash column chromatography by eluting with 20% EtOAc/hexanes to 
yield (3,4-difluorophenyl)-(2-oxo-ethyl)-carbamic acid-terf-butyl ester (1.23 g, 59%) 
10 as a pale oil. 1 H NMR (300 MHz, CDCI 3 ): 5 9.78 (s, 1H), 7.18 (m, 3H), 4.40 (s, 
2H). 1.56(s,9H). 

To a stirred solution of (3,4-difluorophenyl)-(2-oxo-ethyl)-carbamic acid-terf- 
butyl ester (1 .23 g, 4.3 mmol) in MeOH'(35 mL) under Ar at room temperature 
was added a solution of C-[4-(4-iodo-phenyl)-1-methyl-piperidin-4-yl]-methylamine 

15 ( 1 .49g, 4.5 mmol, 1 .05 eq.) in MeOH (10 mL). The mixture was stirred at room 
temperature for 5 h then NaBH 4 (0.255 g, 6.75 mmol, 1.5 eq) was added and the 
resulting mixture was stirred for a further 1 h and then was quenched by the 
addition of 1N aqueous NaOH (40 mL). The mixture was extracted twice with 
Et 2 0 (2 x 50 mL) and the combined organic extracts were washed with saturated 

20 brine (100 mL) and dried over Na 2 S04. Filtration and concentration of the filtrate 
by rotary evaporation gave the crude product which was purified by flash column 
chromatography by eluting with 12% EtOAc/hexanes to give (3,4-difluoro-phenyl)- 
(2-{[4-(4-iodo-phenyl)-1-methyl-piperidin-4-ylmethyl]-amino}-ethyl)-carbamic acid 
tert-butyl ester (2.03 g, 76%) as a pale oil. MS (ESI): 585.9/587.0 (M+H). 

25 To a stirred solution of (3,4-difluoro-phenyl)-(2-{[4-(4-iodo-phenyl)-1 -methyl- 

piperidin-4-ylmethyl]-amino}-ethyl)-carbamic acid tert-butyl ester (2.03 g, 3.47 
mmol) in CH 2 CI 2 (25 mL) at 0 °C was added TFA (6 mL, to give a 25% v/v 
solution). The mixture was stirred and warmed to room temperature for 4 h. The 
solvent was removed by rotary evaporation and the residue was dissolved in 

30 EtOAc (50 mL) and washed with 10% aqueous NaHC0 3 (2 x 50 mL). The organic 
extracts were dried over sodium sulfate, filtered and concentrated by rotary 
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evaporation to give N-(3 l 4-difluoro-phenyl)-N , -[4-(4-iodo-phenyl)-1-methyl- 
piperidin-4-ylmethyl]-ethane-1 ,2-diamine (1.20 g, 96%) as a white solid. 

To a stirred solution of N-(3,4-difluoro-phenyl)-N , -[4-(4-iodo-phenyl)-1- 
methyl-piperidin^-ylmethyll-ethane-l^-diamine (0.36 g, 1.0 mmol) in THF (10 
5 mL) at 0 °C was added TEA (0.91 mL, 6.5 mmol, 6.5 eq.) and triphosgene (0.195 
g, 0.65 mmol, 0.65 eq.). The mixture was stirred at room temperature for 4 h, 
diluted with EtOAc (25 mL) and washed with saturated brine (2 x 25 mL). The 
organic extracts were dried over sodium sulfate, filtered and concentrated by 
rotary evaporation to give a yellow oil. The crude product was purified by flash 

10 column chromatography by eluting with 2% MeOH/CH 2 Cl2 to give 1-(3,4-difluoro- 
phenyl)-3-[4-(4-iodo-phenyl)-1-methyl-piperidin-4-ylmethyl]-imidazolidin-2-one 
(0.023 g, 0.045 mmol, 5%) as a pale foam. MS (ESI): 512.1/513.1 (M+H), 
impurity peak 690.9/692.0. 

To a stirred solution of 1-(3,4-difluoro-phenyl)-3-[4-(4-iodo-phenyl)-1- 

15 methyl-piperidin-4-ylmethyl]-imidazolidin-2-one (0.023 g, ~ 0.045 mmol) in toluene 
(0.6 mL), EtOH (0.3 mL) and 2M aqueous Na 2 C0 3 (0.2 mL) was added 3- 
cyanophenyl boronic acid (0.010 g, 0.0068 mmol, 1.5 eq.) and Pd(PPh 3 ) 4 (0.0052 
g, 0.0045 mmol, 10 mol%). The mixture was stirred and heated to 80 °C for 16 h. 
The mixture was cooled to room temperature and diluted with EtOAc (10 mL) and 

20 washed with saturated aqueous Na 2 CC>3 solution (3x10 mL). The aqueous layer 
was extracted with EtOAc (2x10 mL). The combined organic extracts were 
washed with saturated aqueous Na2CC>3 solution (25 mL) and saturated brine (25 
mL). The organic layer was separated, dried over sodium sulfate, filtered and 
concentrated to give a brown oil. Purification by HPLC gave 4 , -{1-[3-(3,4-difluoro- 

25 phenyl)-2-oxoHmidazolidin-1-ylmethyl]-4-methyl-cyclohexyl}-biphenyl-3- 
carbonitrile. (0.007 g, 32%) as a white foam. MS (ESI): 487.2/488.3 (M+1). 
Example 14: l-^-fS'-Cyano-biphenyM-yn-l-cyclopropvlmethyl-piperidin^- 
ylmethvl1-3-f3.5-dichloro-phenyl)-1 -methvl-urea: 
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A solution of LiAH 4 (8.5 mL of a 1 .OM solution in THF, 8.5 mmol, 3.5 eq.) was 
5 cooled to 0°C and concentrated H 2 S0 4 (0.43 mL, 7.6 mmol, 3.2 eq) was added in 
a drop-wise fashion. The resulting white slurry was stirred at room temperature 
for 0.5 h then heated to 30 °C for 0.5 h. The reaction was cooled to room 
temperature and a solution of 4-cyano-4-(4-iodo-phenyl)-piperidine-1-carboxylic 
acid tert-butyl ester (1 g, 2.43 mmol) in THF (3 mL) was added over 0.25 h. The 

10 mixture was heated to 55 °C and monitored by TLC. After 5 h the reaction was 
cooled to room temperature and quenched by careful addition of H 2 0 (0.323 mL), 
1N NaOH (0.646 mL) and H 2 0 (0.97 mL). This mixture was diluted with CH 2 CI 2 
(25mL) and stirred vigorously for 1 h and then filtered through a pad of celite®. 
The salts were washed with CH 2 CI 2 (5 x 25 mL) and the combined washings were 

15 concentrated by rotary evaporation to give the crude product as a yellow solid 
(0.597 g) which was purified by flash column chromatography by eluting with 1% 
MeOH/CH 2 CI 2 (+ 1% TEA) to give 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1- 
carboxylic acid tert-butyl ester (0.26 g, 26%). 1 H NMR (CDCI 3 ): 6 7.81 (d, 2H), 
7.17 (d, 2H), 3.82 (m, 2H), 3.145 (m, 2H), 2.86 (s, 2H), 2.24 (m, 2H), 1.80 (m, 2H), 

20 1.65 (br.rn.2H), 1.56 (s, 9H). 

A solution of 4-aminomethyl-4-(4-iodo-phenyl)-piperidine-1 -carboxylic acid 
tert-butyl ester (0.26 g, 0.625 mmol) in THF (0.5 mL) was cooled to 0 °C. Pyridine 
(0.055 mL, 0.69 mmol, 1.1 eq.) and trifluoroacetic anhydride (0.10 mL, 0.69 mmol, 
1.1 eq.) were added and the reaction mixture was stirred at room temperature for 
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16 h. The solvent was removed by rotary evaporation and the resulting residue 
was dissolved in EtOAc (10 mL) and washed with saturated brine (3x10 mL). 
The combined organic extracts were dried over anhydrous Na 2 S04, filtered and 
concentrated by rotary evaporation to give 4-(4-iodo-phenyl)-4-[(2,2,2-trifluoro- 
5 acetylamino)-methyl]-piperidine-1-carboxylic acid tert-butyl ester (0.298 g f 93%). 
1 H NMR (CDCI 3 ): 8 7.87 (d, 2H), 7.17 (d, 2H), 5.94 (m, 2H), 3.84 (m, 2H), 3.59 (m, 
2H), 3.23 (m, 2H), 2.20 (m, 2H), 1.88 (m, 2H), 1.56 (s, 9H). 

To a flask containing sodium hydride (0.07 g, 2.9 mmol, 5 eq.) under Ar at 
0 °C was added a solution of 4-(4-iodo-phenyl)-4-[(2 f 2,2-trifluoro-acetylamino)- 

10 methyl]-piperidine-1-carboxylic acid tert-butyl ester (0.298 g, 0.58 mmol) in DMF 
(5 mL). The resulting mixture was warmed to room temperature and stirred for 2 
h, heated to 35 °C for 0.5 h and CH 3 I (0.36 mL, 5.8 mmol, 10 eq.) was added. 
The mixture heated at 35 °C for a further 2 h. The reaction was diluted with 
EtOAc (25 mL) and washed with saturated NaHC0 3 (25 mL) and saturated brine 

15 (25 mL). The combined organic extracts were dried over anhydrous Na 2 S0 4 , 
filtered and concentrated by rotary evaporation. The crude product was purified 
by flash column chromatography by eluting with 30% EtOAc/hexanes to give 4-(4- 
iodo-phenyl)-4-{[methyl-(2,2,2-trifluoro-acetyl)-amino]-methyl}-piperidine-1- 
carboxylic acid tert-butyl ester (0.022g, 0.42 mmol, 72%). 1 H NMR (CDCI 3 ): 

20 5 7.83 (d, 2H), 7.20 (d, 2H), 3.93 (m, 2H), 3.78 (m, 1H), 3.53 (m, 1H), 3.07 (m, 
2H), 2.60 (m, 3H), 2.24 (m, 2H), 1.93 (m, 2H), 1.54 (s, 9H). 

4-(4-lodo-phenyl)-4-{[methyl-(2,2,2-trifluoro-acetyl)-amino]-methyl}- 
piperidine-1 -carboxylic acid tert-butyl ester (0.22 g, 0.42 mmol) was dissolved in 
MeOH (4.5 mL) and H 2 0 (0.6 mL) and K 2 C0 3 (0.29 g, 2.1 mmol, 5 eq.) was 

25 added. The mixture was stirred and heated at 70 °C for 4 h, cooled to room 

temperature and then partitioned between H 2 0 (20 mL) and CH2CI2 (20 mL). The 
aqueous layer was washed with CH 2 CI 2 (3x10 mL) and the combined organic 
washes were washed with saturated brine (10mL) and dried over anhydrous 
Na 2 S0 4 , filtered and concentrated by rotary evaporation to give 4-(4-iodo-phenyl)- 

30 4-methylaminomethyl-piperidine-1 -carboxylic acid tert-butyl ester (0.15 g, 83%). 
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1 H NMR (CDCI3): 5 7.78 (dd, 2H), 7.18 (dd, 2H), 3.74 (m, 2H), 3.22 (m, 2H) f 2.73 
(s. 2H), 2.38 (s, 3H), 2.23 (m, 2H), 1.88 (m, 2H), 1.54 (s, 9H). 

4-(4-lodo-phenylH-methylaminomethyl-piperidine-1 -carboxylic acid tert- 
butyl ester (0.1 5g, 0.35 mmol) was dissolved in CH 2 CI 2 (2 mL) and 3,5- 
5 dichlorophenylisocyanate (0.066g, 0.35 mmol, 1 eq.) was added. The reaction 
was stirred at room temperature for 6 h, diluted with CH2CI2 (25 mL) and washed 
with saturated brine (25 mL). The aqueous layer was washed with CH2CI2 (2 x 20 
mL). The combined organic extracts were washed with saturated brine (20 mL), 
dried over anhydrous Na 2 S04, filtered and concentrated by rotary evaporation to 

10 give 4-[3-(3,5-dichloro-phenyl)-1 -methyl-ureidomethyl]-4-(4-iodo-phenyl)- 

piperidine-T-carboxylic acid tert-butyl ester (0.218 g, 100%). 1 H NMR (CDCI 3 ): 
5 7.84 (d, 2H), 7.24 (m, 3H), 7.09 (m, 2H), 6.23 (br.s, 1H), 3.96 (d, 2H), 3.54 (s, 
2H), 2.99 (dd, 2H), 2.70 (s, 3H), 2.28 (d, 2H), 1.90m (dd, 3H), 1.54 (s, 9H). 

To a solution of 4-[3-(3,5-dichloro-phenyl)-1-methyl-ureidomethyl]-4-(4- 

15 iodo-phenyl)-piperidine-1-carboxylic acid tert-butyl ester (0.218 g, 0.35 mmol) in 
CH 2 CI 2 (4.5 mL) at 0 °C was added TFA (1 .5 mL, to give a 25% v/v solution). The 
reaction mixture was warmed to room temperature and stirred for 4 h. The 
solvent was removed by rotary evaporation and the residue was dissolved in 
EtOAc (25 mL) and washed with 10% aqueous NaHC0 3 (2 x 25 mL). The organic 

20 extracts were dried over anhydrous Na2S04, filtered and concentrated by rotary 
evaporation to give 3-(3,5-dichloro-phenyl)-1-[4-(4-iodo-phenyl)-piperidin-4- 
ylmethyl]-1 -methyl-urea (-0.19 g, 100%). 

To a solution of 3-(3,5-dichloro-phenyl)-1-[4-(4-iodo-phenyl)-piperidin-4- 
ylmethyl]-1 -methyl-urea (-0.10 g, 0.17 mmol) in CICH 2 CH 2 CI (1 mL) was added 

25 cyclopropanecarboxaldehyde (0.016 mL, 0.204 mmol, 1 .2 eq.). The mixture was 
stirred at room temperature for 15 min and then HOAc (0.01 mL, 1% v/v) was 
added. The reaction was stirred for a further 1 h. Na(OAc) 3 BH (0.054 g, 0.255 
mmol, 1.5 eq.) was added and the reaction was stirred at room temperature for 12 
h. It was diluted with EtOAc (10 mL) and washed with saturated NaHC0 3 (10 mL) 

30 and saturated brine (10 mL). The combined organic extracts were dried over 
anhydrous Na 2 S0 4 , filtered and concentrated by rotary evaporation to give 1-[1- 
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cyclopropylmethyM-(4nodo-ph 

1 -methyl-urea (0.094 g, 95%). Crude 1 H NMR (CDCI 3 ): 6 7.83 (d, 2H), 7.22 (m, 
4H), 7.05 (s, 1H) ( 6.01 (br.s, 1H), 3.50 (s, 2H), 2.97 (d, 2H) f 2.83 (s, 3H), 2.36 (m, 
2H), 2.27 (m, 2H), 2.09 (m, 2H), 0.91 (br.m, 1H), 0.58 (d, 2H), 0.15 (d, 2H). 



ylmethyl]-3-(3 f 5-dichIoro-phenyl)-1-methyl-urea (0.094 g, 0.164 mmol) was added 
Pd(PPh 3 ) 4 (0.02 g, 0.017 mmol, 10 mol%), 3-cyanophenylboronic acid (0.037 g, 
0.25 mmol, 1 .5 eq.) and Na 2 C0 3 (0.21 2 g, 2 mmol). The mixture was suspended 
in toluene (3 mL), EtOH (1.5 mL) and H 2 0 (1 mL) and heated to 80 °C for 18 h. 

io The reaction mixture was cooled to room temperature and partitioned between 
EtOAc (5 mL) and saturated Na2C0 3 (5 mL). The organic layer was washed with 
saturated Na 2 C0 3 (3x5 mL), saturated brine (3x5 mL), dried over anhydrous 
sodium sulfate, filtered and concentrated by rotary evaporation to give a brown 
solid which was purified by HPLC to give the title compound 1-[4-(3'-cyano- 

15 biphenyl-4-yl)-1-cyclopropylmethyl-piperidin-4-ylmethyl]-3-(3,5-dichloro-phen 
methyl-urea (0.053 g, 60%). 1 H NMR (300 MHz, CDCI 3 ): 5 7.95 (s, 1H), 7.92 (d, 
1H), 7.79-7.66 (m, 4H), 7.57 (d, 2H), 7.41 (s, 2H), 7.33 (br.s, 1H), 7.06 (s, 1H), 
3.76 (m, 2H), 3.63 (s, 1H), 3.60 (s, 2H), 3.08 (s, 3H). 2.87 (br.m, 2H), 2.69 (m, 
5H), 1.14 (br.m, 1H), 0.84 (d, 2H), 0.44 (d, 2H) 

20 Example 15: 4-(3 , -Cvano-biphenvM-vl)-1-methvl-piperidine-4-carboxvlic acid 
(3,5-dichloro-phenvl)-amide : 



Cl 

To a solution of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carboxylic acid pyridine 
salt (440 mg, 1.04 mmol, see Example 6) and 3,5-dichlorophenylaniline (0.20 g, 



5 



To a flask containing 1-[1-cyclopropylmethyl-4-(4-iodo-phenyl)-piperidin-4- 




N 
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1 .24 mmol, 1 2 eq.) in anhydrous DMF (5 mL) was added DIC (0.326 mL, 2.08 
mmol, 2 eq.) followed by DMAP (0.006 g. 0.052 mmol, 5 mol %). The mixture was 
stirred at room temperature for 16 h and then it was partitioned between EtOAc 
(50 mL) and saturated aqueous NaHC0 3 (50 mL). The organic layer was 
5 separated, washed with H 2 0 (3 x 40 mL) and saturated brine (50 mL), dried over 
Na 2 S04, filtered and concentrated by rotary evaporation. The crude material was 
purified by silica gel chromatography by eluting with 10% MeOH/EtOAc to give 
175 mg (34%) of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carboxylic acid (3,5- 
dichloro-phenyl)-amide as a white solid. MS(ESI): 489.1/491.1. 

10 To a flask containing 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carboxylic 

acid (3,5<lichloro-phenyl)-amide (175 mg, 0.35 mmol) was added Pd(PPh 3 )4 (13 
mg, 0.035 mmol, 10 mol%), 3-cyanophenylboronic acid (78 mg, 0.53 mmol, 1 .5 
eq.) and Na 2 C0 3 (0.53 g, 5 mmol). The mixture was suspended in toluene (5 
mL), EtOH (2.5 mL) and H 2 0 (2.5 mL) and heated at 90 °C for 18 h. The reaction 

15 mixture was cooled to room temperature and partitioned between EtOAc (10 mL) 
and saturated Na 2 C0 3 (5 mL). The organic layer was washed with saturated 
Na 2 C0 3 (3x5 mL), dried over anhydrous Na 2 S0 4 , filtered and concentrated by 
rotary evaporation. The crude product was purified by HPLC to give 4-(3'-cyano- 
biphenyl-4-yl)-1-methyl-piperidine-4-carboxylic acid (3,5-dichloro-phenyl)-amide 

20 as a white solid (0.066 g, 1.4 mmol, 14%). 1 H NMR (300 MHz, CDCI 3 ): 6 7.95 (M, 
1H), 7.91 (M, 1H), 7.62 to 7.76 (m, 6H), 7.51 (d, 2H), 7.19 (br, 1H), 7.15 (t, 1H), 
2.71 (m, 6H), 2.42 (s, 3H), 2.30 (m, 2H). MS (ESI): 464.2/466.2 (M+1). 
Example 16: A^y-Cyano-biphenvl^-vO-l-methvl-piperidine^carboxvlic acid 
3.5-dichloro-benzvlamide : 




N 



25 
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To a solution of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carboxylic acid pyridine 
salt (0.44 g, 1.04 mmol, see Example 6) and 3,5-dichlorobenzylamine (0.22 g, 
1.24 mmol, 1.2 eq) in anhydrous DMF (5 mL) was added DIC (0.326 mL, 2.08 
mmol, 2 eq) followed by DMAP (0.006 g t 0.052 mmol, 5%). The mixture was 
5 stirred at room temperature for 16 h and then it was partitioned between EtOAc 
(50 mL) and saturated aqueous NaHC0 3 (50 mL). The organic layer was 
separated, washed with H 2 0 (3 x 40 mL) and saturated brine (50 mL), dried over 
Na 2 S04, filtered and concentrated by rotary evaporation. The crude material was 
purified by silica gel chromatography by eluting with 10% MeOH/EtOAc to give 60 
10 mg (11%) of 4-(4-iodo-phenyl)-1-methyl-piperidine-4-carboxylic acid 3,5-dichloro- 
benzylamide as a white solid. MS(ESI): 503.1/505.1 . 

To a flask containing 4-(4-iodo-phenyl)-1-methyl-piperidine«4-carboxylic acid 3,5- 
dichloro-benzylamide (60 mg, 0.12 mmol) was added Pd(PPh 3 ) 4 (3.2 mg, 0.012 
mmol, 10 mol%), 3-cyanophenylboronic acid (26.4 mg, 0.18 mmol, 1.5 eq.) and 

is Na 2 C0 3 (0.21 g, 2 mmol). The mixture was suspended in toluene (2 mL), EtOH (1 
mL) and H 2 0 (1 mL) and heated at 90 °C for 18 h. The reaction mixture was 
cooled to room temperature and partitioned between EtOAc (10 mL) and 
saturated Na 2 C0 3 (5 mL). The organic layer was washed with saturated Na 2 C0 3 
(3x5 mL), dried over anhydrous Na 2 S0 4 , filtered and concentrated by rotary 

20 evaporation. The crude product was purified by HPLC to give 4-(3 # -cyano- 

biphenyl-4-yl)-1-methyl-piperidine-4-carboxylic acid 3,5-dichloro-benzylamide as a 
white solid (0.05 g, 0.0105 mmol, 10%). 1 H NMR (300 MHz, CDCI 3 ): 8 7.88 (m, 
2H), 7.71 (m, 3H), 7.52 (d, 2H), 7.31 (t, 1H), 7.00 (dd, 2H), 6.55 (t, 1H), 4.55 (br, 
1H), 4.44 (d, 2H), 3.76 (m, 2H). 3.32 (m, 2H), 2.94 (s, 3H), 2.86 (m, 2H). 2.52 (t, 

25 2H). MS (ESI): 478.1/480.1. 

Example 17: 1-(3-Chloro-4-fluoroDhenvnureido-6-(3-cvanoDhenvl)-1 '-methyl- 
spirorindoline-3.4'-pjperidine1: 
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A solution of isonipecotic acid (12.9 g, 100 mmol) in 2N NaOH (55 mL) was 
cooled to 0 °C in an ice-bath. Benzylchloroformate (15.7 mL, 1 10 mmol, 1.1 eq.) 

5 and 2N NaOH (55 mL) were then added in about 10 portions, alternatively. The 
reaction mixture remained distinctly alkaline. The temperature of the reaction 
mixture was kept between 5 and 10 °C by controlling the rate of addition of 
reactants (about 45 min). The ice-bath was removed and the mixture was stirred 
at room temperature for 30 min. TLC showed the reaction was completed. The 

10 alkaline solution was extracted with Et 2 0 (4 x 50 mL). The aqueous layer was 
acidified using 6N HCI to pH -5, extracted with EtOAc (3 x 100 mL). The 
combined EtOAc extracts were washed with saturated brine (100 mL), dried over 
Na 2 S0 4t filtered and concentrated by rotary evaporation to give 1- 
benzyloxycarbonyl-piperidine-4-carboxylic acid as a white solid (17.3 g, 66 mmol, 

15 66%). 1 H NMR (300 MHz, CDCI 3 ): 6 7.35 (m, 5H). 5.14 (s, 2H), 4.12 (m, 2H), 2.97 
(t, 2H), 2.53 (m, 1H), 1.95 (m, 2H), 1.68 (m, 2H). 

SOCI 2 (9.62 mL, 132 mmol, 2 eq.) was carefully added to cold MeOH (130 
mL) at -30 °C followed by the addition of 1-benzyloxycarbonyl-piperidine-4- 
carboxylic acid (17.3 g, 66 mmol) in one portion. The mixture was stirred at room 

20 temperature for 3 h then was bubbled with N 2 inside the hood and the resulting 
solution was concentrated by rotary evaporation. The residue was taken up into 
EtOAc (200 mL) and washed with saturated aqueous NaHC0 3 (200 mL) and 
saturated brine (100 mL) and the organic extracts were dried over Na 2 S0 4 , filtered 
and concentrated by rotary evaporation to give 1-benzyloxycarbonyl-piperidine-4- 

25 carboxylic acid methyl ester as a colorless oil (15 g, 54 mmol, 82%). 1 H NMR 
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(300 MHz, CDCI3): 6 7.46 (m, 5H), 5.24 (s, 2H), 4.21 (m, 2H), 3.81 (s, 3H) f 3.05 (t, 
2H), 2.60 (m, 1H), 2.03 (m, 2H), 1.78 (m, 2H). 

To a solution of 1-benzyloxycarbonyl-piperidine-4-carboxylic acid methyl 
ester (2.0 g, 7.2 mmol) in anhydrous toluene (20 mL) at -78 °C was added DIBAL- 
5 H (15.2 mL of a 1M solution in hexane, 15.2 mmol, 2 eq.) in a drop-wise fashion. 
The mixture was stirred at -60 °C for 2 h then quenched by addition of 1 N HCI. 
The resulting mixture was extracted with EtOAc (3 x 50 mL) and the combined 
organic extracts were washed with saturated brine (50 mL) then dried over 
Na2S04, filtered and concentrated by rotary evaporation. The crude residue was 

10 purified by flash column chromatography by eluting 9:1 toluene/EtOAc to give 1- 
benzyloxycarbonyl-piperidine-4-carboxaldehyde as a colorless gum (0.49 g, 2.09 
mmol, 28%). 1 H NMR (300 MHz, CDCI 3 ): 8 9.75 (s, 1H), 7.46 (m, 5H), 5.24 (s, 
2H), 4.15 (m, 2H), 3.12 (t, 2H), 2.54 (m, 1H), 2.02 (m, 2H), 1.68 (m, 2H). 

A solution of TFA (10 mL of a 25% v/v solution in CH 2 CI 2 ) was degassed 

15 with a stream of Ar for 5 min. 3-Bromophenylhydrazine hydrochloride (0.492 g, 
2.2 mmol, 1.1 eq.) was added and the mixture was heated to 40 °C. A solution of 
1-benzyloxycarbonyl-piperidine-4-carboxaIdehyde (0.495 g, 2.0 mmol) in 
degassed CH 2 CI 2 (5 mL) was added drop : wise and the mixture was stirred at 40 
°C for 18 h. The mixture was cooled to -10 °C and MeOH (5 mL) was added 

20 followed by NaBH 4 (0.1 15 g, 3 mmol) in small portions in order to keep the 

temperature below -2 °C. The reaction mixture was stirred at -10 °C for 1 h and 
then quenched with 6% aqueous NH 4 OH (4 mL). The organic layer was 
separated and the aqueous layer was extracted with CH 2 CI 2 (3x10 mL). The 
combined organic extracts were washed with saturated brine (20 mL) and dried 

25 over Na 2 S0 4 , filtered and concentrated by rotary evaporation. The crude materia! 
was purified by flash column chromatography by eluting 20-30% EtOAc/hexane. 
The high Rf compound was determined to be 6-bromo-1-benzyloxycarbonyl- 
spiro[indoline-3,4'-piperidine] (0.11 g, 0.28 mmol, 14%). 1 H NMR (300 MHz, 
CDCb): 5 7.50 (m, 5H), 6.96 (m, 2H), 6.86 (m, 1H), 5.28 (s, 2H), 4.26 (m, 2H), 

30 3.60 (s, 2H) ; 3.09 (t, 2H), 1.84 (m, 4H). The low Rf compound was determined to 
be 4-bromo-1 , -benzyloxycarbonyUspiro[indoline-3 t 4'-piperidine] (0.15 g, 0.38 
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mmol, 19%). 1 H NMR (300 MHz, CDCI 3 ): 6 7.50 (m, 5H), 6.97 (m, 2H), 6.65 (dd, 
1H), 5.30 (s, 2H), 4.36 (m, 2H), 3.67 (s, 2H) t 3.00 (m, 2H), 2.75 (m, 2H) f 1.72 (m, 
2H). 

A mixture of e-bromo-l'-benzyloxycarbonyl-spiropndoline-S^'-piperidine] 
5 (0.1 1 g, 0.27 mmol) and 3-chloro-4-fluorophenylisocyanate (0.034 mL t 0.27 mmol, 
1 eq.) in CH 2 CI 2 (1 .5 mL) was stirred at room temperature for 16 h. The mixture 
was concentrated by rotary evaporation to give the crude 1-(3-chloro-4- 
fluorophenyOureido-e-bromo-V-benzyloxycarbonyl-spirotindoline-S^^piperidine] 
as a yellowish solid (0.15 g, 0.051 mmol, 19%). 1 H NMR (300 MHz, CDCI 3 ): 8 

10 8.25 (dd, 1 H), 7.75 (dd, 1 H), 7.48 (m, 5H), 7.25 (m. 2H), 7.07 (d, 1 H), 6.72 (s, 1 H), 
5.29 (s, 2H) f 4.37 (m, 2H), 4.00 (s, 2H), 3.06 (m, 2H), 1.97 (m, 2H), 1.81 (m, 2H). 

To a solution of crude 1-(3-chloro-4-fluorophenyl)ureido-6-bromo-1'- 
benzyloxycarbonyl-spiroIindoline-S.^-piperidine] (-0.27 mmol) and Pd(PPh 3 ) 4 
(0.01 1 g, 0.030 mmol, 10 mol%) in degassed toluene (5 mL) was added a solution 

15 of 3-cyanophenylboronic acid (0.067 g, 0.46 mmol, 1 .7 eq.), aqueous Na 2 C0 3 (2.5 
mL of a 2N solution, 5 mmol), and EtOH (2.5 mL). The resulting mixture was 
heated at 90 °C for 16 h then partitioned between EtOAc (20 mL) and 10% 
aqueous NaHC0 3 (20 mL). The organic phase was separated and washed with 
10% aqueous NaHC0 3 (3 x 10 mL) and saturated brine (10 mL), dried over 

20 Na2S04, filtered and concentrated by rotary evaporation. The crude residue was 
purified by flash column chromatography by eluting 10-20% EtOAc/hexane to give 
1-(3-chloro-4-fluorophenyl)ureido-6-(3-cyanophenyl)-1'-benzyloxycarbonyl- 
spiro[indoline-3,4-piperidine] as a yellowish oil (0.057 g, 0.097 mmol, 36%). 1 H 
NMR (300 MHz, CD 3 OD): 5 7.23 to 8.31 (m, 15H), 5.27 (s, 2H), 4.32 (d, 2H), 4.21 

25 (s, 2H), 3.17 (m, 2H), 1.98 (m, 2H), 1.82 (m, 2H). 

A solution of TFA (1.5 mL) and methyl sulfide (0.5 mL) was carefully added 
to 1-(3-chloro-4-fluorophenyl)ureido-6-(3-cyanophenyl)-r-benzyloxycarbonyl- 
spiro[indoline-3,4'-piperidine] (0.054 g, 0.09 mmol) and the resulting mixture was 
stirred at room temperature for 16 h.. The mixture was concentrated by rotary 

30 evaporation and the resulting residue was dissolved in EtOAc (10 mL) and 

washed with 10% aqueous NaHC0 3 (3x5 mL), saturated brine (5 mL) then dried 
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over Na 2 S0 4 , filtered and concentrated to give 1-(3-chloro-4-fluorophenyl)ureido- 
e^S-cyanophenyl^spirofindoline-S^ -piperidine] as a yellow oil (0.037 g, 0.081 
mmol, 90%). 1 H NMR (300 MHz, CD 3 OD): 5 8.44 (m, 2H), 8.06 (m, 2H), 7.82 (m, 
2H), 7.70 (m, 2H), 7.37 (m, 2H) f 4.35 (s, 2H), 3.53 (m, 2), 3.04 (t, 2H). 2.28 (m, 
5 2H), 1.99 (m,2H). 

To a solution of 1-(3-chloro-4-fluorophenyl)ureido-6-(3-cyanophenyl)- 
spiro[indoline-3,4'-piperidine] (0.037 g, 0.08 mmol) in CICH 2 CH 2 CI (0.5 mL) was 
added formaldehyde (0.03 mL of a 37% aqueous solution, 0.40 mmol, 5 eq.). The 
reaction was stirred at room temperature for 1 h then Na(OAc) 3 BH (0.042 g, 0.20 

io mmol, 2.5 eq.) was added and the resulting mixture was stirred at room 

temperature for 16 h. The mixture was partitioned between EtOAc (10 mL) and 
10% aqueous NaHC0 3 (5 mL) and the organic phase was washed with 10% 
aqueous NaHC0 3 (2x5 mL), saturated brine (5 mL), then dried over Na 2 S0 4 , 
filtered and concentrated by rotary evaporation. The crude product was purified by 

15 HPLC to give the title compound 1-(3-chloro-4-fluorophenyl)ureido-6-(3- 

cyanophenyO-rmethyl-spirofindoline-S^'-piperidine] as a colorless gum (0.0128 
g, 0.0304 mmol, 34%). 1 H NMR (300 MHz, CD 3 OD): 5 8.32 (s, 1 H), 8.06 (m, 2H), 
7.88 (dd, 1H), 7.82 (m, 1H), 7.73 (m, 1H), 7.57 (m, 1H), 7.46 (s, 2H), 7.32 (t, 1H), 
4.33 (s, 2H), 3.78 (dd, 2H), 3.29 (m, 2H), 3.10 (s, 3H), 2.38 (m, 2H), 2.20 (dd, 2H). 

20 MS (ESI): 475.2 (M+1 ), 477.1 (M+3). 

MCH Assay PCOP Protocol: 

A reaction mixture of 10 \ig hMCHR-CHO overexpressing membranes 
(from Receptor Biology, Inc., Beltville, Maryland, or internally produced) and 100 

25 jig/well WGA-SPA beads (from Amersham Pharmacia Biotech, Inc., Piscataway, 
New Jersey)/ 100 \xl was prepared in MCHR assay buffer (25 mM HEPES, pH 
7.4, 10 mM NaCI, 10 mM MgCI 2 , 5 mM MnCI 2 , 0.1%BSA). A 2.0 nM stock of 
ligand, [ 125 I]-MCH (from Perkin Elmer Life Sciences. Inc., Boston, Massachusetts) 
was prepared in the MCHR assay buffer. 40X stock solutions of test compounds 

30 were prepared in DMSO and then added to a 96-well assay plate (Corning 
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#3604, Corning, New York) as follows: 5 test compound, NSB compound or 
DMSO, 45 (iL MCHR assay buffer, 100 jaL of reaction mixture, 50 |iL of ligand 
stock (Final [Ligand] = 0.5 nM). The assay plates were shaken for 5 minutes on a 
plate shaker, then incubated for 2 hours before cpm/well were determined in a 
5 Microbeta Trilux counter (from Perkin Elmer Wallac, Inc., Gaithersburg, Maryland). 
Percent inhibition of total binding-non-specific binding (2.5 jaM MCH) was 
determined for IC 5 o values. 
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Table L MCH Active Compounds: A (Ki = 0.2 = 10 nIVn. B (Ki = 11 - 100 nMY C(Ki = 101 - 5500 nMl 



Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


7 


ci ILjJ 

ci 0 ^~ N y 

CH 3 


534.1953 


534.2/535.2 


B 


8 




532.1796 


533.2/535.2 


A 


9 


9"" 


460.2074 


461.2/462.2 


A 




CH, 








10 


F 


499.2435 


500.3/501.3 


C 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


11 


> — 


537.1653 


538.2/539.2 


C 


12 


CH, 

o vJ-v 

— ^-4 


445.2729 


446.3/447.3 


C 


13 




486.2231 


487.2/488.2 


B 


14 


Cr"" 

CI _>~N / ) 


546.1953 


547.1/549.1 


A 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


IS 


V-IM 

CH 3 


463.1218 


464.2/466.2 


C 


16 


c 

CH 3 


477.1374 


478.1/480.1 


C 


17 


°, jD 

CH 3 


474.1622 


475.2/477.1 


C 


18 


CI 

cr 0 ^ N /j 

CH 3 


532.1102 


532.11/533. 
3 


B 


19 


CI UsJJ 

Aw 

CH 3 


468.1483 


469.1/471.0 


A 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


20 


CI l<sj 

Aw 


522.1953 


523.1/525.2 


A 


21 


CI UsJ 

c 0 \ I 


454.1327 


454.8 


B 


22 


CH 3 

Cl' CH 3 


405.1374 


406.1/408.0 


C 


23 


£H«6 

V-N 
H 


391.1218 


392.0/394.0 


C 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


24 


V-N. 
CH, 


425.0828 


426.0/428.1 


C 


25 


C \ CH 3 

cr o vXl 


445.1687 


446.1/448.1 


C 


26 


C V CH 3 

0 


459.1844 


460.2/462.1 


C 


27 


V-N 

I 

CH 3 


433.1687 


434.1/436.2 


C 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


28 


F 0 SU 


460.2074 


450.2/451.3 


A 




CH 3 








29 




484.1432 


484.1/485.1 


B 


30 


F d W 

CH 


436.2074 


437.3/438.3 


B 


31 




585.1368 


585.1/586.0 


B 






















V-N ,0 






1 




O" N-CK, 
H3C 








32 




449.2215 


450.2/451.3 


A 




N 0 — . 


















CH 3 









WO 02/083134 



PCT/US02/11296 



65 



Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


33 


CI \f) 

° 0 sk 

V-N 

' 0-CH 3 


555.1691 


555.1/556.1 


B 


34 




536.1745 


536.1/537.2 


A 


35 


CI 

Aw 

V-N 

0-CH 3 


545.1403 


545.1/546.1 


A 


36 


c. 0 ^ N vY 

CH 3 


492.1483 


493.1/495.1 


B 


37 




490.1327 


491.2/493.1 


B 
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Example 



Chemistry 



Exact MS, calc. 



MS (ESI) 
found 



Activity 



38 



CI o| 




506.1640 



507.0/509.1 



39 




524.1745 



524.1/525.2 



40 




507.1480 



507.1/508.2 



41 



CI 



CI 



1 




482.1640 



482.1/483.1 



B 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


42 


Or 1 " 


495.1480 


495.1/496.2 


A 


43 


CI l^yli 
CI o l^ 

CH 3 


511.1429 


511.1/512.2 


A 


44 


H * C *0 
CI ks^ 

Aw 


498.1589 


498.1/499.2 


B 


45 


CH 3 


518.1640 


519.2/521.2 


C 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


46 


> =/ " N N 

\ 


502.1935 


503.2/505.2 


C 


47 


f f pr 

0 SK 


554.2060 


555.2/557.2 


B 


48 


Or cl 


575.1718 


576.2/578.2 


C 


49 


Or cl 


525.1750 


526.2/528.2 


A 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


50 


F F O Vj__ 


566.2060 


567.2/569.2 


A 












51 




535.1405 


536.2/538.1 


A i 




F F 








52 


o 2yi 

F-V F " CH 3 
r 


563.1718 


564.2/566.2 


C 


53 


CI 


477.1374 


478.2/480.2 


B 
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Example. 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 


54 


0 \J— \ 

/-H 11 

CH 3 . 


424.2263 


425.2/426.2 


A 


55 


a a 

%J~" H 
F ^n 3 


469.1732 


470.2/472.2 


A 


56 


F F O V-J^v 


526.1747 


527.2/529.2 


A 




CH 3 








57 


F F 


535.1405 


536.2/538.2 


B 


58 


or 

ci 0 Sf! 

F F CH 3 
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Example 



Chemistry 



Exact MS, calc. 



MS (ESI) 
found 



Activity 



59 




535.1405 



536.1/538.2 



60 




566.2060 



567.2/569.2 



N -4 



61 



F J>N H 
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575.1718 



576.2/578.2 
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Example 


Chemistry 
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MS fl£SD 
found 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 


Activity 
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69 
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70 




541.1454 


544.1/546.1 
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Example 
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486.1032 
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73 


Or cl 

ci fS 

F F O H ^ 


575.1718 


576.2/578.2 


c 


74 


CH 3 


529.1454 


530.2/534.1 
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75 




474.1622 


475.2/477.1 
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76 


Cl o^ifQ 

CH, 


501.1141 


501.1/502.2 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 
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79 
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80 
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Example 



Chemistry 



Exact MS, calc. 



MS (ESI) 
found 



Activity 



81 



9^ 




565.1899 



565.1/566.2 



82 




539.1742 



539.1/540.2 



83 
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>-CH 3 
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Example 


Chemistry 


Exact MS, calc. 


MS (ESI) 
found 
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86 


\ 

CH 3 


518.1884 


519.2/521.2 


C 


87 
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IT mn!p 

Mid AaillUIC 






found 
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F F 0 VJU 
\,N 

W 0"CH 3 


570.2009 


570.2/571.2 


A 


95 
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96 
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MS (ESI) 
found 
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489.2 
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103 
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Exact MS, calc. 
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Exact MS, calc. 



MS (ESI) 
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CLAIMS 

What is claimed is: 

1. A compound, including enantiomers, stereoisomers, rotamers, tautomers, 
racemates and prodrug of said compound, and pharmaceutical^ acceptable salts 
5 or solvates of said compound or of said prodrug, said compound having the 
general structure shown in Formula I: 




wherein: 

10 Ar 1 is selected from the following moieties: 



.>r -H 

kJ kJi n^n V s 



R 5 



Z is a moiety selected from the group consisting of R 4 CO-; R 4 S0 2 -; R 4 N(R z )CO-; 
R 4 '-; and R 4 '-0-C(0)-; 

R 2 is H; alkyl; or alkyl (substituted with cycloalkyl); 
15 R 2 ' is H or alkyl; 

R 3 is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF 3 ); arylalkyl; alkylaryl; tetrahydrofuranyl; tetrahydropyranyl; R 8 S0 2 -; 



and s h 
20 n is a number 1 to 5; 

R 4 is phenyl (substituted with R 7 ) or phenylalkyl (substituted on the phenyl with 
R?); 
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R 4 ' is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF3); arylalkyl; alkylaryl; tetrahydrofuranyl; and tetrahydropyranyl; 

Rs numbers 1-4 which may be the same or different and are independently 
5 selected from the group consisting of R 7 ; phenyl (substituted with R 7 ); 

pyridyl (substituted with R 7 ); thiophenyl (substituted with R 7 ); pyrimidinyl 
(substituted with R 7 ); pyridazinyl (substituted with R 7 ); and pyrazinyl 
(substituted with R 7 ) as well as the N-oxides of the above-noted pyridyl, 
pyrimidinyl, pyridazinyl and pyrazinyl; 
10 R6 numbers 1 -4 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2 ; 
NH-alkyl; Nfalkylfe; CN; CF 3 ; N0 2 ; and CF 3 0; 

R 7 numbers 1-3 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2 , 
15 NH-alkyl; Ntalkylfe; CN; CF 3 ; N0 2 ; CF 3 0; -NH-C(0)-alkyl; -CH(O); - 

methylenedioxy; -CH 2 OH; benzofuran-2-yl; -O(alkyl); -0(O)alkyl; and 
indolyl; and 

Re is selected from the group consisting of alkyl; arylalkyl; alkylaryl; aryl; - 
NH(alkyl); and -N(alkyl) 2 . 
20 2. The compound of claim 1 , wherein Ar 1 is phenyl substituted with R 5 or 
pyridyl substituted with R5, with R5 as defined in claim 1 . 
3. The compound of claim 1 , wherein said R 5 on Ar 1 is at the 4-position of 
said phenyl or pyridyl with respect to the attachment of Ar 1 to the benzylic position 
shown in Formula I. 

25 4. The compound of claim 3, wherein Ar 1 is phenyl substituted with R 5 in the 
4-position. 

5. The compound of claim 3, wherein R 5 is a phenyl substituted with R 7| or a 
pyridyl substituted with R 7 wherein R 7 is as defined in claim 1 . 

6. The compound of claim 5, wherein said R 7 on R 5 is at the 3-position of said 
30 phenyl or pyridyl. 

7. The compound of claim 6 f wherein said R 5 is a phenyl. 
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8. The compound of claim 1 , wherein R7 is selected from the group consisting 
of halogen, CN, CF3, NO2 and methylenedioxy. 

9. The compound of claim 7, wherein R7 is CN or CI. 

10. The compound of claim 6, wherein said R 5 is a 3-pyridyl. 
5 11. The compound of claim 1 , wherein Z is R4N(R 2 )CO-. 

12. The compound of claim 1 , wherein R 2 is H. 

13. The compound of claim 1 , wherein R 2 ' is H. 

14. The compound of claim 1 , wherein R 3 is selected from the group consisting 
of alkyl, cycloalkyl, tetrahydrofuranyl and tetrahydropyranyl. 

10 15. The compound of claim 1 , wherein R4 is a phenyl substituted with R 7f with 
R 7 being defined in claim 1 . 
16. The compound of claim 1 with the structure: 



wherein Z, R 2> R3 and R 7 are as defined in claim 1 . 
15 17. A compound, including enantiomers, stereoisomers, rotamers, tautomers, 
racemates and prodrug of said compound, and pharmaceutical^ acceptable salts 
or solvates of said compound or of said prodrug, said compound having the 
general structure shown in Formula II: 





11 



20 wherein: 

Ar 1 is selected from the following moieties: 
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or 




R 2 is H; alkyl; or alkyl (substituted with cycloalkyl); 

R 3 is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF 3 ); arylalkyl; alkylaryl; tetrahydrofuranyl; tetrahydropyranyl; R 8 S0 2 -; 



R4 is phenyl (substituted with R 7 ) or phenylalkyl (substituted on the phenyl with 
R7); 

R5 numbers 1-4 which may be the same or different and are independently 
selected from the group consisting of R7; phenyl (substituted with R7); 
pyridyl (substituted with R7); thiophenyl (substituted with R7); pyrimidinyl 
(substituted with R 7 ); pyridazinyl (substituted with R 7 ); and pyrazinyl 
(substituted with R 7 ) as well as the N-oxides of the above-noted pyridyl, 
pyrimidinyl, pyridazinyl and pyrazinyl; 

R 6 numbers 1-4 numbers 1-4 which may be the same or different and are 

independently selected from the group consisting of H; halogen; alkyl; OH; 
alkoxy; NH 2 ; NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; and CF 3 0; 

R 7 numbers 1-3 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2? 
NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; CF 3 0; -NH-C(0)-alkyl; -CH(O); - 
methylenedioxy; -CH 2 OH; benzofuran-2-yl; -O(alkyl); -C(0)alkyl; and 
indolyl; and 

R 8 is selected from the group consisting of alkyl; arylalkyl; alkylaryl; aryl; - 
NH(alkyl); and -N(alkyl) 2 . 




n is a number from 1 to 5; 
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18. The compound of claim 17, wherein Ar 1 is phenyl substituted with R 5 in the 
4-position. 

19. The compound of claim 18, wherein R 5 is a phenyl substituted with R 7 . 

20. The compound of claim 19, wherein said R 7 is at the 3-position of said 
5 phenyl. 

21. The compound of claim 17, wherein R 7 is CN or CI. 

22. The compound of claim 17, wherein R 2 is H. 

23. The compound of claim 17, wherein R 3 is selected from the group 
consisting of alkyl, cycloalkyl, tetrahydrofuranyl and tetrahydropyranyl. 

10 24. The compound of claim 1 7, wherein R 4 is a phenyl substituted with R 7 , with 
R 7 being defined in claim 17. 

25. A compound, including enantiomers, stereoisomers, rotamers, tautomers, 
racemates and prodrug of said compound, and pharmaceutical^ acceptable salts 
or solvates of said compound or of said prodrug, said compound having the 
15 general structure shown in Formula III: 



Z is a moiety selected from the group consisting of R 4 CO-; R 4 S0 2 -; R4N(R 2 ')CO-; 
R 4 '-; and R 4 '-0-C(0)-; 
20 R 2 is H; alkyl; or alkyl (substituted with cycloalkyl); 
R 2 is H or alkyl; 

R 3 is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF 3 ); arylalkyl; alkylaryl; tetrahydrofuranyl; tetrahydropyranyl; R 8 S02-; 



Z-N 




m 



wherein: 



25 
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n is a number 1 to 5; 

R4 is phenyl (substituted with R 7 ) or phenylalkyl (substituted on the phenyl with 
R 7 ); 

R 4 ' is a moiety selected from the group consisting of H; alkyl; cycloalkyl; alkyl 

(substituted with cycloalkyl); alkyl (substituted with alkoxy); alkyl(substituted 
with CF 3 ); arylalkyl; alkylaryl; tetrahydrofuranyl; and tetrahydropyranyl; 

R 5 numbers 1-4 which may be the same or different and are independently 
selected from the group consisting of R 7 ; phenyl (substituted with R 7 ); 
pyridyl (substituted with R 7 ); thiophenyl (substituted with R 7 ); pyrimidinyl 
(substituted with R 7 ); pyridazinyl (substituted with R 7 ); and pyrazinyl 
(substituted with R 7 ) as well as the N-oxides of the above-noted pyridyl, 
pyrimidinyl, pyridazinyl and pyrazinyl; 

R 6 numbers 1-4 numbers 1-4 which may be the same or different and are 

independently selected from the group consisting of H; halogen; alkyl; OH; alkoxy; 

NH 2 ; NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; and CF 3 0; 

R 7 numbers 1-3 which may be the same or different and are independently 

selected from the group consisting of H; halogen; alkyl; OH; alkoxy; NH 2 , 
NH-alkyl; N(alkyl) 2 ; CN; CF 3 ; N0 2 ; CF 3 0; -NH-C(0)-alkyl; -CH(O); - 
methylenedioxy; -CH 2 OH; benzofuran-2-yl; -O(alkyl); -C(0)alkyl; and 
indolyl; and 

R 8 is selected from the group consisting of alkyl; arylalkyl; alkylaryl; aryl; - 
NH(alkyl); and -N(alkyl) 2 . 

26. A pharmaceutical composition comprising as an active ingredient at least 
one compound of claim 1 or claim 17. 

27. The pharmaceutical composition of claim 26 for use in treating disorders 
associated with the MCH receptor. 

28. The pharmaceutical composition of claim 27 additionally comprising a 
pharmaceutical^ acceptable, carrier. 

29. A method of treating disorders associated with the MCH receptor, said 
method comprising administering to a patient in need of such treatment a 
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pharmaceutical composition which composition comprises therapeutically effective 
amounts of at least one compound of claim 1 or of claim 17. 

30. The method of claim 29, wherein said administration is oral. 

31 . The method of claim 29, wherein said administration is via subcutaneous 
5 administration. 

32. The use of a compound of claim 1 or claim 17 for the manufacture of a 
medicament to treat disorders associated with the MCH receptor. 

33. A method of preparing a pharmaceutical composition for treating disorders 
associated with the MCH receptor, said method comprising bringing into intimate 

jo contact at least one compound of a compound of claim 1 or of claim 1 7 and a 
pharmaceutical^ acceptable carrier. 

34. A compound exhibiting MCH modulatory activity, including enantiomers, 
stereoisomers, rotamers, tautomers, racemates and prodrug of said compound, 
and pharmaceutical^ acceptable salts or solvates of said compound or of said 

is prodrug, said compound being selected from the group of compounds with 
structures listed below: 




CH 3 
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35. A pharmaceutical composition for treating disorders associated with the 
MCH receptor, said composition comprising therapeutically effective amounts of at 
least one compound of claim 34 and a pharmaceutical^ acceptable carrier. 

36. A pharmaceutical composition to treat eating disorders said composition 
comprising: 

therapeutically effective amounts of at least one compound of claim 1 or of claim 
1 7, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or 
of said prodrug; 

therapeutically effective amounts of one or more compounds, said compounds 
being selected from the group consisting of a p 3 agonist, a thryomimetic agent, an 
antiobesity agent, an anorectic agent and an NPY antagonist; and 
a pharmaceutical^ acceptable carrier. 

37. A method of treating eating disorders which method comprises 
administering to a mammal in need of such treatment: 

(a) therapeutically effective amounts of at least one compound of claim 1 or of 
claim 17, a prodrug thereof, or a pharmaceutical^ acceptable salt of said 
compound or of said prodrug; and 

(b) therapeutically effective amounts of one or more compounds, said compounds 
being selected from the group consisting of a p 3 agonist, a thryomimetic agent, an 
antiobesity agent, an anorectic agent and an NPY antagonist; wherein the 
amounts in (a) and (b) result in said treatment. 

38. A pharmaceutical composition to treat eating disorders said composition 
comprising: 
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therapeutically effective amounts of at least one compound of claim 1 or of claim 
17, a prodrug thereof, or a pharmaceutical^ acceptable salt of said compound or 
of said prodrug; 

therapeutically effective amounts of one or more compounds selected from the 
group consisting of an analdose reductase inhibitor, a glycogen phosphorylase 
inhibitor, a sorbitol dehydrogenase inhibitor, a protein tyrosine phosphatase 1B 
inhibitor, a dipeptidyl protease inhibitor, insulin, an insulin mimetic, metformin, 
acarbose, a PPAR-gamma ligand, rosaglitazone, pioglitazone, GW-1929, a 
sulfonylurea, glipazide, glyburide, and chlorpropamide; and 
a pharmaceutical^ acceptable carrier. 
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This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for me following reasons: 



1. 



|~x1 Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 29-31 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

| XJ Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
1 — 1 searchable claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3- I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 - EH No r ©qwred additional search fees were timely paid by the applicant. Consequently, this International Search Report Is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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The initial phase of the search revealed a very large number of documents 
relevant to the issue of novelty see e.g. W000/25786, example 2 or the 
Beil stein references. So many documents were retrieved that it 1s 
impossible to determine which parts of the claim(s) may be said to define 
subject-matter for which protection might legitimately be sought (Article 
6 PCT). For these reasons, a meaningful search over the whole breadth of 
the claim(s) is impossible. Consequently, the search has been restricted 
to compounds I, II and III where Z is other than R4* and R3 is other than 
hydrogen. 

Claims 1-38 relate to prodrugs. "Prodrugs" is a functional definition 
which attempts to define a chemical compound in terms of a result to be 
achieved. This 1s not allowable. The said term has not been searched and 
should be deleted. "Prodrugs" is a functional definition without a 
specific technical guidance for the selection of the suitable derivatives 
in the description and without proven general knowledge to show which 
derivatives are suitable prodrugs, the term could be seen as a mere 
invitation to the skilled person to perform a research program in order 
to find the suitable variants. In such a situation, when the invention 
cannot be carried out over the whole claimed area without Imposing an 
undue burden, the disclosure may be considered insufficient in the sense 
of Art 5, even when simple in vivo or in vitro tests are available to 
determine whether or not a particular compound is covered by the claims. 
Prodrugs have not been searched. 

Claims 1-38 relate to an extremely large number of possible compounds 
whose scope is further increased by the use of the terms "stereoisomers" 
and "rotamers". There does not appear to be any specific guidance as to 
what kinds of "stereoisomers" and "rotamers" are meant or in which 
position(s). .In fact, the claims contain so many options, that a lack of 
clarity (and/or conciseness) within the meaning of Article 6 PCT arises 
to such an extent as to render a meaningful search of the claims 
impossible. Consequently, the search has been carried out for those parts 
of the application which do appear to be clear (and/or concise), namely 
the claimed compounds without any "stereoisomers" and "rotamers". 

The applicant's attention 1s drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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